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Editorial Notes. 





Juniors at a Senior Meeting. 


Att those who know Mr. W. B. McLusky, of Halifax, 
are aware of the encouragement and help which he gives 
to the junior members of the gas profession; and to us 
it came hardly as a surprise that during his year as Presi- 
dent of the Manchester District Institution of Gas Engi- 
neers he should express his ideas tangibly and to good 
purpose. At the meeting of the Institution last Friday 
two Juniors—Mr. H. Platt, of Bolton, and Mr. Leslie S. 
Pickles, of Halifax—contributed papers of excellent tech- 
nical standard, and the discussions which they evoked were 
indication of the interest they aroused. 

The paper by Mr. Pickles lent itself to discussion far 
more readily than did that of Mr. Platt. The latter dealt 
with the loading stresses on me ping _ tanks, which 
is admittedly a specialized subject. J. H. Clegg 
suggested that more attention eet be paid to con- 
structional engineering in the Education Scheme of the 
Institution of Gas Engineers; but to our mind such a 
course would be at the expense of what may loosely be 
termed the mechanical side, and would not offer such a 
good return. We agree, however, that more attention 
should be given to it generally than at present, if only 
for the reason that gas-works structures become more 
concentrated and more massive. Mr. Platt speaks of 
concrete piles cast in situ, and both in the paper and 
during the discussion this method of piling was regarded 
in favourable light. 

It is, however, to the contribution by Mr. Pichtee— 
that we wish a ee to vefee. Following a review “of 
past and present methods of wet purification of coal gas, 
the author describes experiments carried out at the Hali- 
fax Gas-Works in an endeavour to minimize the effluents 
difficulty and to render treatment of ammoniacal liquor 
a better paying proposition. The idea is to spray the 
gas in the hydraulic main with a dilute solution of sul- 
phuric acid, and afterwards to wash the gas with alkali. 
The former treatment, it is stated, removes the entire 
ammonia content, the latter hydrocyanic acid, cyanogen, 
and about half the sulphur compounds. Higher tar acids 
and thiocyanate are not present in the acid liquor, and the 
phen 1 and thiosulphate contents are materially less than 
in al‘aline liquor. Moreover, the phenol in the acid liquor 
is ‘‘ free,” capable of being removed by simple steam dis- 
tillation or recoverable as a marketable product by ben- 
zole washing. ‘‘ Pyridine bases ’’ show an increase, but 
are readily removed or recovered. Regarding this, we 
commented on the Pott- Hilgenstock process in our 
colu 1ns a few weeks ago, mentioning that benzole wash- 
ing removes pyridines and other tar bases, and go p.ct. 
of plenols on a commercial scale. Mr. Pickles is so 
impressed with the idea that he expresses the opinion 


| this optimism. 





that separate pyridine recovery might be a sound financial 
proposition. Mr. R. H. Clayton, however, does not share 
His inspection of the benzole washing of 
liquor in Germany led him to the conclusion that the pro- 
cess is applicable only to very large installations, and that 
not all liquors are amenable to treatment. Moreover, the 
market for pyridine is very limited. 

The author cites other advantages of the acid liquor 
process. Alkali washing would remove one of the greatest 
corrosive agents from the gas; it would give a double 
function to the hydraulic main, saving the capital cost 
and maintenance charges of wet purification plant; it 
would effect great economies in the oxide purification 
process. He states that ‘‘ sufficieht data have been ob- 
tained to prove the theory of the method and to suggest 
that its commercial application would result in extensive 
financial gain.’’ The first thought which will doubtless 
occur to our readers will be the corrosive effect of dilute 
sulphuric acid on the ironwork. Mr. Pickles states that 
the tar film on the interior of the hydraulic main and con- 
necting pipes protects the iron from this action of the 
acid.. One has to remember, however, that the experi- 
ment lasted only two months, and that it was on a small 
scale; otherwise his figures for the iron content of the 
liquor would be more convincing. We think that our 
doubts on this matter will be shared by many of our 
readers. 

Mr. Clayton pointed out that cyanogen recovery by 
alkali washing is not a paying proposition—that the 
English market only requires 1000 tons of prussiate per 
annum. He also suggested that the effect of hydrocyanic 
acid on ironwork is not to be feared unduly, though its 
corrosive action on the copper and nickel alloys used in 
meters is serious. In any case he regards it as preferable 
to remove the cyanogen compounds in the oxide boxes. 
Other speakers referred to the large volume of acid liquor 
produced, to the difficulty of carbon dioxide in the final 
gas, and to the disadvantage of absence of ammonia in 
gas as it passed to the oxide purifiers. Until further 
figures are adduced, and other means which are now being 
explored are developed, the conclusions set out by Mr. 
Pickles cannot therefore be regarded as a working solu- 
tion to effluents problems. Our present idea on the matter 
is that much can be achieved by the smaller gas-works 
making a stronger liquor and transporting it to a central 
distillery. This idea will undergo modification when 
sufficient proof is forthcoming that other methods than 
the alkaline liquor treatment are generally advantageous, 
As yet we cannot see this proof clearly, but this does not 
in the least interfere with our interest in studying the 
paper by Mr. Pickles, or with our opinion that it is an 
exceptionally valuable contribution. Certainly beth 
papers at the meeting of the Manchester District Insti- 
tution fully justify the faith of Mr. McLusky in the juniors, 
and his desire to assist them in the work they are doing 
for the industry. 
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Coke Oven Gas for Town Supply. 

In these columns a few weeks ago we stated that reli- 
ability of supply has to be taken into account when gas 
authorities are arranging to purchase coke oven gas, and 
that it has the monetary effect of depreciating by almost 
one-half the price which gas undertakings might other- 
wise offer the coke oven gas suppliers. Plant to cover the 
full amount of coke oven gas delivered has to be provided 
at the gas-works and maintained in a condition ready 
for immediate operation, and staff must be available. The 
necessity for this is shown by Mr. C. F. Blincoe, of 
Middlesbrough—the first gas concern in England to utilize 
coke oven gas for domestic supply, and still the largest 
undertaking whose whole output consists solely of coke 
oven gas—in his Presidential Address before the North of 
England Gas Managers’ Association. Since 1918, the 
coke oven supply has been curtailed, or suspended alto- 
gether, three times; the periods over which the defici- 
encies occurred varying from two weeks to nine months. 

Apart entirely from the cost of providing a nucleus staff, 
the annual costs of repairs and maintenance of works at 
Middlesbrough over the fifteen years during which the 
scheme has been in operation have varied from 1°53d. to 
6'56d. per tooo c.ft. of gas sold, with an average of 3214. ; 
and all who study Mr. Blincoe’s remarks must come to 
the conclusion that this figure represents the most efficient 
and economical course which could have been taken in 
the circumstances. The stand-by plant consists of three 
sets of carburetted water gas plant (44 million c.ft. per day) 
and an inclined retort installation (13 million c.ft.). There 
can be no doubt that a combination of water gas and 
coal gas in the ratio of 4 to 1 is a sound proposition, 
for it conserves the available coal supply. The entire coke 
produced in the retort house can be used in the water gas 
plant. 

Mr. Blincoe recounts the trouble he experienced due to 
deposition of naphthalene in the main connecting the coke 
oven plant with the gas-works, and how he remedied a 
position which at one period became critical. His story 
demonstrates how necessary it is that all agreements for 
the purchase of coke oven gas should contain a clause 
imposing a limitation on the naphthalene content of the 
gas. The agreement between the Nunnery Colliery Com- 
pany and the Sheffield Gas Company, published in the 
** JournaAL’’ for Oct. 12, 1927, incorporates a clause that 
the naphthalene shall not exceed 2 grains per 100 c.ft. 
It has to be remembered, of course, that this quantity 
of naphthalene in coke oven gas has greater ill-effect 
than the same amount in unscrubbed coal gas. Mr. 
Blincoe mentions that at one period an attempt was made 
at the coke oven plant to extract the naphthalene from the 
gas by scrubbing with benzolized creosote. ‘‘ This im- 
proved the conditions in the coke oven main, but brought 
about great trouble in the distribution system.’’ It would 
have been of value had the author given his views on this 
problem of cause and effect; we cannot think that the 
cause of the district troubles was the scrubbing at the 
coke oven plant. 

Other matters discussed by Mr. Blincoe include the 
method he adopted to counteract oxide acidity in the puri- 
fier boxes, by the use of a top layer of soda ash, and the 
benefits which can be derived from the adoption of the 
back-run process in water gas plants. 


Low-Temperature Carbonization. 


, 


THE ‘‘ JouRNAL’’ last week contained a full account of 
four of the low-temperature carbonization plants which are 
operating on a commercial scale in London Gas-Works : 
The ‘‘K.S.G.’’ plant at the Greenwich Works of the 
South Metropolitan Gas Company, the ‘‘ Salermo ”’ unit 
at the Fulham Works of the Gas Light and Coke Com- 
pany, and the Fuel Research Board and Hird plants at 
the Richmond Works of the latter Company. These pro- 
cesses were inspected by members of the Institute of Fuel, 
who afterwards discussed the progress made in low-tem- 
perature carbonization as exemplified by the plants in 
question. 

The discussion yielded very little on which to base an 
opinion as to the ultimate financial success of the various 





systems, but it clearly indicates the great amount of 
perimental development which has taken place durin; 
past two years. The experiments have not plunged 
inventors of the processes into gloom; so much is 
vious from the replies to the points raised at the mee 

It is equally obvious that they have had a chastening e/: 
for the replies were a veritable model of caution 
restraint. It seemed as though the inventors were 
science-pricked by over-optimism in the past on the | 
not necessarily of themselves, but of low-temperature 
vocates generally, and were anxious to create a fe 

of confidence among a body of technologists. The) 
doubtedly succeeded in demonstrating that they are \« 
ing on scientific lines and are effecting many improvement 
in the technique of low-temperature carbonization. 
what extent this attitude is attributable to proximity 

the gas industry, we do not know; but we do know that 
the industry has shown broad-minded enterprise and has 
given the lie to the all too frequent statements that it is 
out to stultify the development of low-temperature car- 
bonization. 

The discussion showed that the time is not yet ripe for 
an announcement that any of the plants inspected is a 
clear financial success. To date, their operation has 
brought to light either excessive labour and fuel costs or 
constructional difficulties. It may also have provided 
remedies, but we have to await substantial proof of this. 
Our critics will perhaps remark that once again we are 
harping on the same old string—that low-temperature 
carbonization is still, speaking broadly, in an experimental 
stage as far as this country, at any rate, is concerned. Alas, 
we are unabashed, for it has yet to be recognized that 
fancy prices must not be fixed for the products of the low- 
temperature process, that in very few systems it is pos- 
sible to obtain ammoniacal liquor which is usable, and 
that this liquor may, indeed, constitute a direct loss of 
revenue. For example, the liquor produced by the Fuel 
Research Board plant has a strength of from 3 to 5 oz. 

Dr. C. H. Lander, Director of Fuel Research, took the 
opportunity of pointing out the objects of the experi- 
ments with the Fuel Research Board plant at Richmond. 
The plant is not regarded as in any way competitive with 
any other system in the world; it is guarded by no patent; 
it will probably die a natural death very soon. The whole 
idea is to obtain data calculated to be of service to ethers 
in the field. There may be those who regard the experi- 
ment as being a trifle costly, but it is too early to dog- 
matize on this point. We call to our aid once again a 
little patience; but after the meeting which is the subject 
of this note we are left with the conviction that those re- 
sponsible for the plants described in last week’s “‘ Jour- 
NAL’’ are placing the just value on reliable figures, and 
we share the thought expressed by the Chairman of the 
meeting, Sir William Larke, that the greatest encourage- 
ment he had derived from the discussion was the know- 
ledge that the inventors had promised to publish their 
working results as soon as reliable figures were obtained. 


Testimony of the Red Disc. 


THE question of the safety—or, it would better be said, 


the danger—of the streets under present vehicular traffic 
conditions has of recent months been mentioned on more 
than one occasion in our pages; and the matter is brought 
again to mind by the issue of the second Traffic Advisory 
Committee report on street accidents in Greater London. 
The gravity of the street accident problem has rendered 
it a subject of general public concern; but even now it is 
difficult to get focussed upon it the amount of attention 
which is essential if any real good is to be achieved. 
Figures—terrible as in this case they undoubtedly ar 
when expressed baldly, do not make the strongest appeal 
to the imagination, except of those who are accustomed 
to dealing with them. [Illustrations are far more effective 
in this respect—pictures, if possible, or graphs. 

The Traffic Advisory Committee include in their repor! 
a table showing the numbers of persons killed in stree! 
accidents in Greater London (the Metropolitan Police D's- 
trict) for each of the years from 1920 to 1928; and the 
information it conveys is that the fatalities have, within 
this brief period, practically doubled. That is to say, " 
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ig20 the deaths numbered 657; and in 1928, 1252. In 
the nine years, 7668 persons have been killed. During 
the same time, the number of people injured (not fatally) 
has far more than doubled; the figures having risen from 
21,028 in 1920 to 55,381 in 1928. These increases are, 
of course, out of all proportion to the increase that has 
been taking place in the population. Consider the year 
ig21—with an estimated population in Greater London of 
7,535»582, One person was killed out of every 12,970, 
and one was injured out of every 322. By 1927, the esti- 
mated population had risen to 7,809, 963, but one person 
was killed out of every 7292, and one out of every 159 
was injured. While the number of accidents can have 
no direct relationship to the population figure, these com- 
parisons are highly significant, and emphasize the fact 
that the whole matter calls for most earnest consideration. 

As we have said, however, a bare narrative of figures 
is not the best way of securing general attention; and 
a far better one is to be found in the Committee’s report. 
At one time they contemplated the issue of a map for 
distribution to local authorities and other interested 
parties indicating all the points in Greater London at which 
fatalities had occurred; but unfortunately difficulties were 
encountered, as it was found impossible to give clear in- 
dications except on large-scale maps. As an alternative, 
therefore, they have attached to their report a 6-in. scale 
map showing, by means of red discs, the points at which 
fatalities have occurred in Central London during the 
years 1920 to 1928. As this is naturally the area in which 
most of the accidents occurred, it is believed by the 
Committee that it will serve the purpose aimed at—that 
of giving all the authorities concerned, as well as the 
general public, a graphic illustration of the dangers of 
the streets. No one who sees the map will for another 
instant doubt the vital necessity of taking further steps 
to counteract this growing menace. The local authorities 
will find in it convincing testimony; and we could only 
wish there were some means of placing the map in the 
hands of the public at large. Blue Books, however, en- 
joy a smaller measure of popularity than they deserve, 
largely because their contents usually cannot be mastered 
without an effort; and so this map, whose message can 
be read at a glance, is unlikely to find its way into the 
hands of the ‘‘ man in the street,’’ be he driver or pedes- 
trian. 


Good Street Lighting Essential. 


Tuar the Traffic Advisory Committtee are fully alive to 


the situation is evidenced by their opinion that extensive 
for the 
Their 


consideration of the problem of street accidents leads 
them to. believe that the principal means’ of reducing the 
number lie in this direction; but the work of the public 
lighting engineer must also be of the utmost importance. 
The Committee have been not unmindful of the vital part 
played by good street lighting in securing the greater 
safety of the streets; for their report of 1927 contained 
recommendations: ‘* That the authorities concerned 
“should give immediate consideration to the question of 
“whether arrangements could be made for the adoption 
‘of a uniform system of lighting the more important 
“thoroughfares within (say) the Administrative County 
“of London; and that the ‘Highway Authorities and 
‘Lichting Authorities concerned should give immediate 
‘consideration to the question of the lighting of im- 
“ portant road j junc ‘tions and roads on which’ “there i is heavy 

ivht traffic.’’ They now again urge the authorities 
to give further consideration to the question of improving 
the street lighting, and providing additional lighting at 
danverous road junctions. It is acknowledged that where 
bad lic¢hting has been a contributory factor to accidents, 
the local authorities concerned have usually readily com- 
plied with the suggestions of the Commissioner of Police ; 
but the seriousness of the situation is laid bare by the 
foll ing statement which appears in the report: “In 
“ our investigations into the problem of street accidents, 
“we have been impressed by the fact that insufficient 
“street lighting appears to be responsible for a large 
“number of accidents; and while’ we have not com- 
“pleted our inquiries into this aspect of the problem, 


and sustained propaganda work is necessary 


education and warning of all classes of road users. 
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‘we think the attention of the local authorities should be 
‘drawn, first of all, to the desirability of aiming at a 
‘uniform lighting standard, and, secondly, to the stan- 
‘dard recommended by the British Engineering Stan- 
‘dards Committee.”’ 

The public lighting engineer has, indeed, a great part 
in this life-saving movement; but the responsibility for 
the efficient carrying-out of his duties must rest with those 
in whose service he finds himself. Good public lighting 
is expensive; and where members of local authorities re- 
gard the question first from the financial point of view, the 
efficiency of the street lighting is likely to suffer. We 
have maintained before—and this report supports the con- 
tention—that the principles involved are not such as 
should be governed primarily by considerations of pounds, 
shillings, and pence. A number of places shown on the 
map of Central London already referred to indicate a 
noticeably high average of fatalities in proportion to their 
length—for example, Charing Cross, Camden Town 
High Street, and the Victoria Embankment. Even 
though they are admittedly dangerous traffic areas, if this 
is the case where so much attention has been devoted 
to public lighting, what can be hoped for under conditions 
of lower efficiency ? 


Road Re-Instatement. 


BEFORE leaving this graphic report of the London and 
Home Counties Traffic Advisory Committee, there is one 
further point to which attention should be drawn, though 
we hope, and believe, that it has little application to the 
gas industry. Responsibility, however, rests somewhere, 
for the Committee state that the failure of statutory 
undertakers to fill in excavations properly after laying 
water, gas, and electricity services is still responsible for 
an appreciable number of street accidents. It is admitted 
that such accidents are decreasing; and the time should 
arrive when it will be impossible for the Committee to 
remark, as they do in the present report, that ‘‘ it is ob- 
vious that sufficient care is not always exercised to en- 
sure that the re-instatement of the road surface is carried 
out and maintained in a proper manner.’’ This desirable 
state of affairs can be reached only by perfect co-ordina- 
tion between highway authorities and statutory under- 
takers. 





Institution Education Scheme. 

Full particulars of the revised Education Scheme of the 
Institution of Gas Engineers have now been published in book- 
let form; and any communications regarding the new regula- 
tions should be addressed to the Organizing Secretary, at 28, 
Grosvenor Gardens, S.W. 1. It is stated that, where candi- 
dates find it impossible to take advantage of a course at an 
approved centre, they may take the examination for both 
Ordinary and Higher Grades as external students. Upon re- 
quest, the Organizing Secretary will forward a copy of the 
detailed syllabus for the Examining Body undertaking the 
examinations in the area in which the student resides. 


Licensed Houses—And Directors. 
** JouURNAL *? we mentioned a 


administration which it 


In last week’s issue of the 
few small alterations in 
seemed to us would do something to safeguard the 
but at a meeting of the Law Society, a Solicitor has 
farther than we did. He made the following sug 
compelled to state in the 


company 
investor ; 
gone 
much ges- 
Every director should be 
prospectus whether he was experienced, especially in the busi- 
ness which he proposed to Indeed, he it would 
be preferable to license all directors, so that an unlicensed per- 
son should be incapable of acting. No underwriting should be 
allowed to be referred to in the prospectus until the under- 
writers had deposited with the company’s bankers the amount 
due on application and allotment on the shares they were under- 
writing. Every issuing house should be licensed by the Board 
of Trade, and should be compelled to make a substantial de- 
posit to answer claims, in the same way as life insurance com- 
There should be a department of the Board of Trade 


tions: 


* direct.” » said, 


panies. 
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charged with the duty of enforcing the penalties laid down by 
the Act. The Board of Trade should be empowered to ap- 
point a department to inquire where there were frequent com- 
plaints regarding a company—such department 
having power, where necessary, to suspend the Board, and to 
appoint in their place interim managers. No prospectus should 
be issuable without approval of the Registrar. 


particular 


Good Example of Dublin. 

A remarkably good showing is made by the Alliance and 
Dublin Consumers’ Gas Company for the first half of the pre- 
sent year. An increase of more than 8 p.ct. in the sales of gas 
has been secured by means of the addition of nearly 3000 to the 
number of consumers. The latter figure would be gratifying 
in any case, but it is particularly so in view of the fact that it is 
considerably more than the number of new houses which came 
into occupation under the various housing schemes. More 
significant than all, however, is an increase in the average 
consumption per consumer—a feature which is especially notice- 
able in the case of ordinary meter users. Such statistics as 
these, taken in conjunction with the large number of extra gas- 
consuming appliances placed on the district in the period under 
review, are peculiarly welcome at the present time, when so 
much of the ‘‘ boost ”’ is on the ‘* other leg.”’ 


The Way to Prosperity. 

The case of Dublin, cited above, shows that much oppor- 
tunity still remains in connection with the domestic load; but 
the industrial load, in many places, undoubtedly offers even 
greater scope. In a paper presented at a coal smoke abate- 
ment conference during last week-end (and reproduced in this 
issue), Mr. Samuel Tagg, Engineer and Manager to the Preston 
Gas Company, was able to put the case for gas in industry 
typon such a plane as to justify fully his claim that, under 
present conditions, there is in this direction a wide potential 
market as yet undeveloped, and that with a cheapening of the 
price this market would be enormously extended. The cultiva- 
tion of the industrial field is the more desirable in that it would 
lead us to two goals. It would bestow an incalculable blessing 


upon the community by reducing the smoke evil, and it would 


assist our industries by cheapening the cost. of production or 
improving the manufacturing processes. With so much in its 
favour, the use of gas in industry should become ever tore 
popular, provided the price is right, when all the savings which 
the use of gas renders possible have been taken into accoun‘. 


PERSONAL. 


Mr. REGINALD Harry SKINNER, Gas Superintendent to the 
Glastonbury Corporation, and formerly Assistant Manage; to 
the Gas and Water Department of the Barnoldswick Urban 
District Council, was married recently at Barnoldswick to Miss 


Jennie Askham, of that town. 





OBITUARY. 


It is with regret that we have to record the death on Oct. 2, 
at a nursing home, of Mr. H. D. Burn, the Managing Direc- 
tor of Metropolitan Gas Meters, Ltd. 


—- 


FORTHCOMING ENGAGEMENTS. 


Oct. 10.—Miptanp Junior Gas Association.—Opening Meet- 
ing. 

Oct. 11.—Sociery oF CuemicaL INDUSTRY, CHEMICAL ENGINEER- 
ING Grourp.—Meeting in the Rooms of the Chemical 
Society, Burlington House, Piccadilly, W. 1, at 8.30 p.m. 
Paper on “* Rationalization ’’ by Mr. Davidson Pratt. 

Oct. 12,— MANCHESTER AND District JUNIOR GAS ASSOCIATION. 
—Annual General Meeting. 

Oct. 17.—Society or British Gas INDUSTRIES.—Meeting of 
Council in the afternoon, 

Oct. 24-25.—INnstiTuTE OF FueL.—Annual conference at the In- 
stitution of Mechanical Engineers. 

Oct. 28-30.—BritisH COMMERCIAL GaAs 

Conference at Eastbourne, 

7.—MIDLAND ASSOCIATION 

MANAGERS.—Autumn meeting. 

13-14.—INstITUTION OF Gas ENGINEERS.—General meeting 
in London. 

Nov. 20.—Society or British Gas 
General Meeting, Hotel Metropole. 

Nov. 22..-SOUTHERN ASSOCIATION OF GaS ENGINEERS AND 
MANAGERS.—General meeting at the Hotel Cecil, Strand, 
W.C., 2.15 p.m. 





ASSOCIATION.—Annual 


Nov. or Gas ENGINEERS AND 


Nov. 


INDUSTRIES.—Autumn 





GAS STOCK AND SHARE MARKET. 
[For Stock and Share List, see later page.] 


Stock markets continued in an unsettled state last week, and 


the only cheerful incident was the success, doubtless due to the- 


tendency of investors to concentrate on ‘* Safety First ’’ securi- 
ties, of the £6,000,000 preference share issue of the British 
American Tobacco Company which was more than three times 
over-subscribed. There were signs, however, that the higher 
Bank Rate is becoming effective, and quite a strong tone was 
in evidence in all the principal Government stocks. 

Foreign Bonds were a contrast in their persistent dullness ; 
and the Industrial section closed the week in a very sorry state. 
American operations were mostly of an unfavourable character, 
and a pronounced fall occurred in the international favourites. 

In the Gas Market prices continued to fall. Wandsworth 
and Wimbledon Company’s stocks were again marked down, 
and the ‘“* B”’ 33 p.ct. and Epsom 5 p.ct. are now quoted 10 
points lower than a month ago, while the three other ordinary 
stocks show falls of from 5 to 8 points. Imperial Continental 
capital stock dropped another 5 points on the week, but there 
was a slight advance in the Primitiva ordinary shares. Further 
improvement of these shares is predicted; in fact, one financial 
writer forecasts they will double in price within a few years. 
In any event, there is no doubt that the shares should be held. 
The various debenture stocks are attractive at the present time, 
and trustees not restricted to full trustee investments would be 
well advised to consider the possibilities of the Gas Light and 
Coke 3 p.ct. debenture now quoted at 55-58. 

The following transactions were recorded during the week : 

Monpay.—Alliance and Dublin 94}, Gas Light and Coke 
178. 63d., 17s. 74d., 178. 10}d., 18s., 4 p.ct. pref. 713, § p.ct. 
deb. 98, Imperial Continental 390, 392, 395, 396, South Metro- 
politan 99}, 99%, 1003. Supplementary prices, Aldershot 7 p.ct. 
bonds 100, Brighton and Hove 7 p.ct. deb. 100, Hartlepool 
5 p.ct. 8a}. 

Tuespay.—Alliance and Dublin 94}, 95%, British 115}, 
Gas Light and Coke 17s. 6d., 17s. zid., r7s. od., 175. 10}d., 
34 p.ct. max, 62, 4 p.ct. pref. 71, 72}, 3 p.ct. deb. 553, 568, 563, 


116, 





563, 5 p.ct. deb. 98}, Imperial Continental 385, 386, 387, 388, 
389, 390, Liverpool 7 p.ct. pref. 100, Wandsworth, Wimbledon 
5 p.ct. stock, 107. Supplementary prices, Associated Gas and 
Electric ‘* A ’’ $68, 70, East Surrey 53 p.ct. pref. ‘* A ’’ g2j. 

WepDnNeEsDay.—Bournemouth ‘‘ B ”’ 123, 1235, British 4 p.ct. 
deb. 723, Colonial 8 p.ct. pref. 22s. 13d., Croydon sliding-scale 
1053, European 15, 153, Gas Light and Coke 17s. 63d., 17s. 72d., 
17s. gd., 178. 103d., 17S. 113d., 18s., 4 p.ct. pref. 71, 3 p.ct. deb. 
56, 564, 563, 56%, 57, Imperial Continental 386, 391, 392, 393; 
Primitiva 31s. 9d., 31s. 10}d., 32s., San Paulo 6 p.ct. pref. 8%, 
8H, South Metropolitan 99}, 100, 1003, South Suburban 5 p.ct. 
103, Wandsworth, Wimbledon 5 p.ct. stock, 109. 

TuursDay.—Bristol 5 p.ct. 89}, Colonial 25s. gd., 26s., Gas 
Light and Coke 17s. 10}d,, 18s., 34 p.ct. max. 614, 3 p.ct. deb. 
56%, 57, 5 p.ct. deb. 99, Imperial Continental 388, 390, 391, 393 
394, 395, Metropolitan (of Melbourne) 53 p.ct. deb. 96, 963, 
Primitiva 32s. 6d., 32s. 73d., South Metropolitan 100}, 6 p.ct. 
pref. 1063, 1073, Wandsworth, Wimbledon 5 p.ct. stock, 105, 
107. Supplementary prices, Croydon 7} p.ct. pref. 102, 
Hornsey 5 p.ct. 104, 105, Northampton 5 p.ct. 75, 753. 

Fripay.—Alliance and Dublin 97, British 1153, 116, 5 p.ct. 
deb. 963, European 143, 15, Gas Light and Coke 18s., 18s. 144., 
18s. 3d., 4 p.ct. pref. 72}, 3 p.ct. deb. 573, 58, Imperial Con- 
tinental 388, 390, 392, 393, 395, Primitiva 32s. 9d., 32s. 10}4., 
South Metropolitan 100, 100}, 6 p.ct. pref. 1063, 1073, South 
Suburban 5 p.ct. 103. Supplementary prices, Hornsey 5 p.<t. 
105. 

The events of last week have again proved that the Bank 
Rate is a never failing weapon for influencing the exchanges. 
The exchange rates of all the principal countries have moved 
in favour of sterling. 

Silver was a quiet market, and the price was unaltcred at 
234d. per oz., and Gold remained at 84s. 113d. per oz. 

The Bank Rate is 6} p.ct., to which it was raised from 
5} p.ct. on Sept. 26. The Banks’ deposit rate is 4} p.ct., and 
the deposit rates of the Discount Houses are 4} p.ct. at call and 
4} p.ct. at notice, 
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ON THE ELECTRICAL SIDE. 


Shannon Calculations. 

Keference was made in an editorial note in last week’s issue 
of the ‘* JournaL ”’ to some remarks by Dr. T. A. McLaughlin, 
Managing Director to the Free State Electricity Supply Board. 
They were offered when addressing a meeting of the Cork 
Rotary Club, and were meant to indicate the particular lines on 
which he expected the Shannon load to develop—domestic con- 
sumption, public lighting, and power. He announced that it 
was the intention of the Board to introduce right through the 
Free State a rate of 1d. per unit for domestic electricity ; and 
he mentioned a great number of uses to which it might be put— 
including irons, kettles, vacuum cleaners, toasters, hot plates, 
floor-polishers, heating pads to replace the time-honoured hot 
water bottle, refrigerators, hair driers, curling tongs, bell ring- 
ing transformers, hot water apparatus, and, of course, fires and 
cookers. Current is now, it seems, being supplied over a large 
portion of the Leinster area. In every town or village, the 
Board regard all premises, except those occupied by the very 
poor, as being potential consumers; and Dr. McLaughlin 
stated, taking some typical Leinster towns and villages, that in 
Abbeyleix 81 p.ct. of possible consumers have signed definite 
agreements to take electricity, in Baltinglass 70 p.ct., Stradbally 
77 p.ct., Tullow 68 p.ct., Rathdrum 67 p.ct., Maryborough 
71 p.ct., and Mountmellick 58 p.ct. He went on to express the 
belief that before the winter is out all these places will ap- 
proach much closer to go p.ct. We must confess that some 
of these towns and villages are not frequently brought to our 
notice, and their significance may be much greater than that 
which we feel inclined at the moment to attach to them. In 
Limerick and Waterford, where the canvass is thee-quarters 
complete, 60 p.ct. of the premises canvassed have signed agree- 
ments to take a supply. Coming to the Southern Greater 
Dublin Area, which includes the coastal townships in the 
districts of Foxrock, Rathfarnham, Kimmage, &c., the canvass 
is complete, and there have been secured te date as definite 
consumers 50 p.ct. of the total houses in this area. 


Public Lighting and Power. 


Dr. McLaughlin looks forward to the time when every town 
and village in the Free State will be lighted by means of 
Shannon current; so that a goodly outlay will be incurred in 
this respect. Satisfactory public lighting is always a question 
of cost; and had the authorities been as generous in the past 
as it is evidently intended they shall be in the future, there 
would have been less need for the Doctor’s remark that ‘* we 
know how badly and how poorly the towns in the Free State are 


lit.’’ Then there is the power load, from which much indeed 
is hoped. From a remark which followed Dr. McLaughlin’s 
address, we gather that the price of current to large users of 


| power has not yet been announced; so there is little to go upon 


in this connection. It is by no means the only matter upon 
which further information is needed before the prospects of the 
scheme can be closely assessed, but it is clearly one of the 
most important. 

The Case of Keswick. 


Keeping in mind the promise of current at 1d. per unit for 
domestic purposes throughout the Irish Free State, let us for a 
moment consider the case of Keswick, which has been—and, 
for the matter of that, is still being—much discussed in con- 
nection with the proposal to erect overhead transmission lines, 
and lattice towers, in the beautiful English Lake District. It is 
pointed out that current is to be supplied from the grid at three 
farthings per unit, and that the Keswick Electric Light Com- 
pany are already producing it at a penny farthing, but that so 
great is the cost of distributing it that the price has to be 8d. 
per unit at present, although it probably will be 6d. soon. It is 
argued that if the Keswick Company take current from the grid 
they will have to spend £20,000 on transformers, relay their 
cables, and meet all the capital charges of extending the dis- 
tributing mains to outlying and scattered districts, and charge 
a price that will pay for that extra capital outlay. 

Electric Homes Campaign. 


The ‘‘ E.D.A.”’ Electric Homes Campaign, which is to be 
carried on through the coming winter, has for its objects: (1) 
To encourage the demand for, and the provision of, adequate 
wiring in the homes of Britain. (2) To combat the idea that 
the installation of electric wiring is expensive. (3) To show that 
the cost of using electricity for purposes other than lighting is 
small compared with many other household expenses. (4) To 
encourage complete domestic electrification. It seems that in- 
vestigations which have been made show that the majority of 
houses in this country, and even.those being built to-day, are 
without means for using electricity for purposes other than 
lighting; and it is felt that the selling and use of electrical 
domestic appliances is much retarded because suitable plugs are 
not always available. An essential part of the campaign is to 
be an ‘‘ E.D.A.”’ Electric Home Wiring Specification, which is 
to be designed for the instruction of the public—including archi- 
tects and builders—and to bring about a larger use of standard 
material, better wiring, and a greater number of points wired 
in each house. 





GAS COKE FOR ALL HEATING PURPOSES. 


The London Coke Committee have published an exceedingly 
attractive illustrated brochure entitled ‘‘ Smokeless Gas Coke 
for Domestic Heating.’’ The manner in which it is written, 
and the many facts it includes, should certainly promote domes- 
tic coke sales. The booklet indicates recent progress in the 
development of domestic coke-consuming apparatus and do- 
mestic coke service in the Committee’s area of supply. 

It is mentioned that following upon a successful demon- 
stration of a ‘*‘ Metro’’ open coke fire by the Committee at 
the new County Hall during the exceptionally severe frost in 
February last, the London County Council have installed 
“Metro ’’ coke firegrates in all three main entrance halls of 
the County Hall. Smokeless gas coke has also been substituted 
successfully for coal as fuel for the central heating and steam 
boilers at the County Hall, which consume over 3000 tons a 
year. A significant result of this change from coal to coke, 
Which should prove of interest to smoke-abatement and fuel- 
economy enthusiasts, was the automatic lowering of the tem- 
perature of the koiler chimney gases from the neighbourhood of 
1000” ~Fahr. to 500° Fahr., indicating the higher radiant 
efficiency of coke. 

Much useful information is given concerning the best 
methods of realizing the full advantages of coke for water 
heat'\1g; and the illustrations are exceptionally good. 


ee 
>_> 





thysical Society and the Optical Society——The Twentieth 
Ann: al Exhibition of electrical, optical, and other physical ap- 
para: is is to be held by the Physical Society and the Optical 
Socic.y on Jan. 7, 8, and g, 1930, at the Imperial College of 
Scierse and Technology, South Kensington. As on previous 
occasons, there will be a trade section and a research and 
exper mental section, and, in addition, a new section for the 
Work of apprentjces and learners is to be introduced. The 
latte. has been instituted with the object of encouraging crafts- 
Manship in the scientific instrument trade. 


VALUE OF RUBBER TO THE GAS INDUSTRY. 


More and more are the possibilities of rubber in industry 
being realized, and, thanks to research work on the part of the 
manufacturers of this versatile material, more and more 
numerous become its applications. We realize that the gas 


industry has experimented with rubber for several years, per- 
haps not altogether with unqualified success ; but during. recent 
years the processes of manufacture have advanced to such an 
extent that what was formerly difficult has now become easy 
—failure has been transformed into success. 

Rubber is a fascinating substance, if only for the reason 
that its application is so varied. There are now on the market 
rubber preparations which will withstand acid corrosion and 
act as an economical substitute for lead. For the lining of 
saturators used in ammonium sulphate plants, for example, 
rubber can be put to excellent purpose. Again, rubber belt 
conveyors are gaining in popularity as a result of the records 
of their long service under what a few years ago would have 
been considered impossible conditions. Rubber constitutes an 
excellent protection for the piates of coke chutes, to mention 
one other of its many uses. The coke bounces on the rubber 
instead of acting as.an abrasive, and the fact that breakage of 
the coke is minimized results in a lower production of breeze. 
Then for packings, for lining bearings where grit is likely to 
be present, and for many other purposes in a gas-works, rub- 
ber can be applied to very great advantage. 

In all this work, of course, the adhesion of the rubber to the 
metal surface is the consideration of paramount importance; 
and we mention as a matter of interest to our readers that we 
recently inspected some really excellent work which is carried 
out by the British Goodrich Rubber Company, Ltd. They 
have a process of vulcanizing which cannot fail to evoke ad- 
miration ; and the laboratory resources which this well-known 
firm have at their command ensure that the correct rubber 
compound for anv particular job is employed. Frankly, we 
like rubber, and are of opinion that, when its merits are more 
fully appreciated, it will have very many more useful applica- 
tions in a gas-works and in the ancillary distribution plant. 
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USE AND DEVELOPMENT OF GAS IN 


INDUSTRY. 


By S. Tacc, Engineer and Manager to the Preston Gas Company. 


[Paper before a Joint Conference, at Buxton, of the Coal Smoke Abatement Society and the 
Smoke Abatement League of Great Britain.] 


The suitability of a fuel for a particular industrial process 
depends not only upon its heating value, but on other factors, 
such as readiness of application and ease of control, to which 
the late Sir George Beilby applied the convenient term of 
** availability.” 

Though solid fuels in the form of coal and coke constitute 
the cheapest source of heat, gas is used in increasing extent in 
industry, as it possesses in marked degree the advantages of 
** availability.’’ 

Taken in its literal sense, a supply of town gas is available 
in all industrial areas, whereas transport and storage facilities 
for coal may only be obtainable at considerable cost. New 
businesses, along with old, can enjoy the advantage of a sup- 
ply of gas at little or no first cost, and can rely upon a con- 
tinuous service night and day throughout the year. Though 
industrial disputes have been only too frequent during the 
post-war period, the gas industry, thanks to its mutually satis- 
factory relations with labour, has avoided internal trouble, and 
its organization was sufficiently complete to enable it to main- 
tain practically a full supply during the prolonged coal stop- 
pages of 1921 and 1926. 

The introduction within recent years of the method of charg- 
ing for gas on the therm basis, instead of the volume basis, 
has led to greater uniformity in the composition, specific 
gravity, and calorific value of town gas. Uniformity'in com- 
position and quality ensures an unvarying flame temperature, 
and permits of the maintenance of oxidizing or reducing con- 
ditions at will, and its importance is well illustrated by one 
of many applications of gas for the heat treatment of metals 
—viz., the annealing of steel. 

Steel which has been mechanically worked by rolling, bend- 
ing, or forging usually results in a product in which there is 
internal strain, and this defect is cured and the steel rendered 
suitable for machining by reheating and cooling slowly through 
certain critical temperatures. These range from 750° to 
890° C., depending upon the percentage of carbon in the steel, 
and if the limits of variation exceed 20° to 30°, the material 
under treatment must be scrapped. 


AVOID VARIATIONS IN TEMPERATURE. 


It is therefore of vital importance to output to avoid varia- 
tions in temperature, and the use of gas-heated furnaces, with 
their easy and exact regulation, has proved highly successful 
in the elimination of waste or rejects. 

A further example of the importance of the mature of the 
heat required in an industrial process is that of rivet heating. 
Rivets have to be heated up to about 1050° C. before being 
driven home, and it is essential that they be heated quickly 
and uniformly throughout. They should further be free from 
scale, and the furnace should allow of the rivets being put in 
and taken out without difficulty. 

An. American shipbuilding firm recently discarded an ex- 
tensive equipment of coke and oil furnaces, and substituted 
gas for this purpose, after exhaustive study and exacting tests. 

Among other reasons they adopted gas firing because it 
meant rapidity of heating, control of temperature by the opera- 
tion of a single valve, minimized scaling and rivet wastage, 
better working conditions, and higher speed resulting from the 
elimination of smoke, ashes, and excessive heat. 

In actual experience it was found that with gas firing the 
hull riveters put in 300 to 500 more rivets per day; that a ton 
of burnt rivets was saved per day; and that only one gas- 
heated rivet was thrown away to every four damaged oil- 
heated rivets. 

In all applications of gas for heating purposes large econo- 
mies are effected in labour costs and improved conditions pro- 
vided for those still employed. 


GAs IN THE Motor INDustTRY. 


The firm of Morris Motors, Ltd., employ three large gas- 
heated conveyor stoves for continuous core drying. Each day, 
the cores required for the 200 cylinder blocks pass through 
one or the other of two large ovens, which are running almost 
continuously day and night. They are placed on the conveyor 
grate at the ‘* feed’’ end of the oven, and then travel slowly 
through, the total time of passing being usually two hours 
twenty minutes, when they become uniformly dried. The staff 
for loading and unloading the cores, and for supervising the 
running of the two ovens throughout the complete day, con- 
sists of two shifts of seven men. The annual consumption 
of gas by this firm’alone reaches 160,000 therms. 

There are many industrial heat requirements which can only 
be met by the employment of flames, such as the gassing and 


singeing processes in the textile industry, and in glass making 
and electric lamp manufacture. 

In the former, cotton worsted or silk yarns are drawn rapi‘ily 
through a small gas flame so quickly that, while the flame 
chars and removes the loose nap, it does not burn the main 
thread. but gives the yarn a smooth surface. In the singeing 
process, the fluff or nap is removed from the surface of the 
woven fabric, which will then bleach and take delicate colowrs 
more evenly. 

Innumerable other examples of the specialized service which 
gas is serving in industry could be given, as it is estimated that 
it is used in over 3000 trades for an average of seven pro- 
cesses in each. 

To recapitulate, heat is a universal necessity in manufacture, 
and coal gas is the most adaptable and efficient means of pro- 
viding that heat. By its employment waste is eliminated, pro- 
duction cheapened, output speeded up, and the working con- 
ditions for the human element improved. In a recent review 
of the problem, Sir Arthur Duckham summarizes the position 
as follows : 


There are many processes in industry in which gas im- 
mediately commends itself as an ideal fuel. First, where 
the cost of fuel is a minor consideration, while conveni- 
ence, cleanliness, labour saving, evenness, and exactitude 
of temperature are the factors that count. 

Take next those industries in which the cost of fuel is a 
more important item, but on which the exactness of appli- 
cation of the heat is of paramount importance. In this 
category much headway is being made. 

A third class of industries is that in which the cost of 
fuel is a major item, and the savings to be effected by the 
use of gas are limited to labour and transport, saving of 
space for plant and storage, the non-production of smoke, 
and the recovery of bye-products. 

If we roughly divide the industrial users of gas into 
these three classes, then I estimate it would pay the in- 
dustries to use gas in case one at a price per therm from 
ten to twenty times that of raw coal per therm, in case 
two at a price per therm from five to ten times that of 
coal, and in case three at a price per therm from three to 
six times that of coal. 


Under present conditions, there is a wide potential market, 
as yet undeveloped, for gas for industrial purposes, and with 
a cheapening of the price this market would be enormously 
extended. The Director of the Research Institute of the Com- 
bustion Utilities Corporation of America estimates that the 
potential market for industrial gas is at present only 2 p.ct. 
saturated. s 

INDUSTRIAL CONSUMPTIONS. 


The consumption in the Birmingham area for heating and 
motive power is about ten times greater than in the years 
immediately prior to the war, the annual output in 1928 reach- 
ing nearly 3800 million c.ft. The industrial load in Sheffield 
is about 2400 million c.ft. per annum, and it has been esti- 
mated by those best qualified to form an opinion that, with 
a reduction of price of less than one penny per therm, it would 
pay the steel works to use gas to an extent which would in- 
crease the industrial load fivefold. 

It is stated that there are large numbers of furnaces in us 
fired by raw coal in which the thermal efficiency—i.e., that 
amount of heat transferred from the coal to the material 
heated—is little over 5 p.ct., and only those of a continuous 
type reach at the best under 25 p.ct. 

Owing to inadequate facilities for the economic handling of 
coal, and the large amount of labour required for the coal- 
fired furnaces, the cost of coal into the fire grate reaches i:2d. 
per therm. Gas-heated furnaces will give much greater effi- 
ciencies, as the fuel will be burnt with the correct proportion 
of air and without the heavy loss of heat at present carried 
away in the form of smoke, and a further economy is possible 
through the preheating of the air by the waste gases. 

Producer gas of low thermal value is used to some extent 
for gas-fired furnaces in steel works at the present time, but 
its use is not unattended with difficulties. If hand operated 
the producers employ a large amount of labour, and in large 
works more than one plant is required, as it is not practical to 
convey the gas more than 150 yds. It is also a-costly matter 
to keep the flues or mains free from dust and tar, an: the 
necessity for the temporary cessation of operations seriously 
hampers production. 


Co-OPERATION BETWEEN GAs AND COKE Oven INDUSTR!=S. 


The President of the Board of Trade appointed a Commit- 
tee this year to consider the closer co-operation of the gas and 
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coke oven industries, and the terms of reference include the 
question of a supply of gas on an economic basis to meet the 
potential requirements of industry. 

These industries each carbonize about 16 million tons-of- coal 
per year, and the total quantity so treated approximately 
equals the consumption of coal for domestic purposes in Eng- 
land and Wales, and represents about 20 p.ct. of the total 
quantity used for all purposes within that area. Those con- 
cerned with the question of smoke abatement will be inter- 
ested to know that the heat requirements of these) industries 
for the carbonization processes are entirely supplied by gas. 

In modern gas-works practice, the retorts are heated by pro- 
ducer gas generated from coke, and the sensible heat of the 
waste gases leaving the retort settings is utilized either for 
heating the stream of secondary air required for the com- 


bustion of the producer gas or for the generation of steam | 


through the medium of waste-heat boilers. 

In the most efficient regenerative bye-product coke ovens, 
about 40 p.ct. of the debenzolized gas produced is required for 
the purpose of carbonization, and.in those of the combination 
type provision is made for the alternative use of low-grade 


gas, such as blast furnace or producer. gas, thus _re- 
leasing the richer coke oven gas for other applica- 
tions. If coal was used for the above purpose instead of 


sgas,-over 4 million tons per year would be required, as the 
internal heat demand of the two industries is five times greater 
than thesheat equivalent of the whole output of electricity by 
the authorized undertakings in the country. 

The coke oven industry is looking for an assured market for 
its gas at a price which would justify the expenditure required 
to modernize its plant: The iron industry is looking for oven 
coke of more uniform quality which such plant, in conjunction 
with facilities for blending of coal, would produce, and the 
steel industry is looking for a reduction in the cost of .iron 
and for a supply of gas at a price which would enable further 
economies to be made. 

The revival of the iron and steel industries may therefore 
be: said to depend to a considerable extent on the increased use 
of gas for industrial purposes, and it is very certain that the 
only solution of the smoke evil lies in the continued develope 
ment of the great carbonization industries, including the latest 
recruit—viz., low-temperature carbonization. 











An Ordinary General Meeting of the Institution was held on 
Friday, Oct. 4, at the Midland Hotel, Manchester—Mr. W. B. 
McLusky, the President, occupying the Chair. 


After the confirmation of the minutes of the previous meet- 
ing, Mr. W. H. Dean (Ellesmere Port) and Mr. W. Buckley 
(Manchester) were appointed scrutineers of the voting on the 
election of officers. 


New MEMBERS. 


The next item in the agenda was the induction of the follow- 
ing new members: Messrs. W. S. Sowerbutts, Engineer and 
Manager, Gas-Works, Stockport; T. V. Blake, Works Super- 
intendent, Bradford Road Gas-Works, Manchester; E. A. 
Davies, Works Superintendent, Bradford Road Gas-Works, 
Manchester; B. Hudson, Engineer and Manager, Gas-Works, 
Pontefract; I. Hornby, Manager, Gas-Works, Hessle; and 
Mr. N. Hudson, Engineer and Manager, Gas-Works, Mirfield. 

The PresIDENT, on behalf of the members, extended a hearty 
welcome to the new members. 

Examination certificates were then presented. The following 
obtained the Certificates in Gas Engineering awarded by the 
Institution of Gas Engineers in co-operation with the Board of 
Education : 


Erie Williams ow ie Higher Grade, First Class. 
Arnold John Leatham. . . ae ‘ *% 89 
Bernard Stoneham. . . . ‘ a ee ne 
Horry Alegeem 2 2 5 s+ i Re: Second Class. 
Ashworth Higham Pinder. . ‘ ” ” ” 
John Pickup Smith . ae ¥ . 

Arthur Beaumont... . ” ” ” 7 
Eric Longbottom ... . . * a * ” 


The following obtained certificates in Gas Supply : 


Charles Johnson. Higher Grade, First Class. 
William Fairbank . .. . o9 se Second Class. 
John Edward Lamb. . . ” ” ” 


The PResmpENT congratulated the successful candidates on | 


the progress they. had made in the gas industry; he expressed 
the hope that they would rise higher still and be well rewarded 
for their efforts. 


|.OADING AND STRESSES ON EARTHWORKS AND TANKS. 


Mr. Haroip Patt, 
paper, illustrated by lantern slides, entitled ‘‘ Some Features of 
the Loading and Stresses on Earthworks and Tanks.’’ This 
Will be found on later pages of our issue to-day. 

Tle PRESIDENT, introducing Mr. Platt to the = ary hee he 
considered this was a great day for the Institution. at two 
of the juniors (one a member of the Manchester and District 
Juni.r Gas Association, the other a member of the Yorkshire 
Juni.r Gas Association) were able to submit such papers as 
those about to be read was proof of the strength of the In- 
stitu'ion; it showed that the Institution was rearing men of 
good calibre. He hoped that what was to be done on this 
occasion would be repeated at future meetings. The Institu- 
tion was rich in members qualified to speak on professional 
subjects, or ‘to give accounts of their own experiences. ‘here 
should be no difficulty in securing a paper of high quality 
every month, but the members had so many engagemenrits that 
they might not wish this to'be done. However, he had been 
diser sing the matter with the Secretary, and he’ thought that 
before long arrangements would be made to hold at short 


MANCHESTER DISTRICT INSTITUTION 
General Meeting in Manchester. 


M.Inst.Struct.E., of Bolton, read a | 
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intervals meetings in Manchester, and devote the whole of the 
time to discussing the problems they had at heart. 

After Mr. Platt had read his paper, the members adjourned 
for lunch. 


ELECTION OF OFFICERS. 


When the meeting was resumed, the results of the voting for 
the election of officers were announced. 


President.—Mr. W. J. Smith, B.Sc., of Bolton. 
Vice-Presidents.—Mr. W. M. Carr (Stretford) and Mr. C. W. 
Ward (Wakefield). 

Hon. Secretary.—Mr. James Bridge (Elland). 
Committee.—Mr. A. L. Jennings (Spenborough); Mr. E. 
Sutcliffe (Bradford), and Mr. R. Halkett (Sheffield). 
Auditors.—Mr. W. Hill (Stalybridge) and Mr. F. Elliott 

(Leyland). 


Mr. SmitH thanked the members for the honour bestowed 
upon him by their choice, and assured them that it would be 
-his delight as well as his duty to do all that he could to make his 
year of office a time of success for the Institution and of interest 
to the members. 

Mr. Platt’s paper was then discussed—see later pages. 





** Wer PuRIFICATION OF COAL Gas.”’ 

A paper on this subject was read by Mr. Lestigz S. PICKLEs, 
of Halifax. This, and the discussion which it evoked, will be 
found in later columns. 

Votre or THANKS TO THE AUTHORS. 


Mr. G. Dixon (Lancaster), in proposing a vote of thanks to 
the authors of the two papers, said that the excellence of the 


| contributions fully justified the experiment of bringing juniors 


to put their views and experience before the seniors. It pro- 
mised very well for the gas industry that junior members were 
able to produce papers of this type. 

Mr. R. N. Wess (Leeds) seconded the vote of thanks, and 
pointed out that one paper dealt with an engineering subject, 
the other with the chemical side of the industry; both were 
exceedingly valuable. 


SUGGESTED CHANGE OF NAME. 


The PresipENT said that Mr. Shapley, the President of the 
Institution of Gas Engineers, had asked him to bring before 
the members a suggestion that they should change the name of 
the Manchester Institution. Personally, he (Mr. McLusky) 
was a conservative in the matter, and he liked ‘‘ Manchester 
District Institution of Gas Engineers.’’ It was a matter of 
which notice would have to be given. Mr. Sillitoe, of Man- 
chester, wished that attention should be given to the Smoke 
Abatement Exhibition to be held in Manchester in November, 
that facilities should be offered to customers in the respective 
areas to visit the Exhibition, and that steps be taken to organize 
a campaign. Also he appealed to the gas undertakings to sub- 
scribe in support of the exhibition upon the basis of one shilling 
per million c.ft. of gas made. 

Mr. BripGe announced that arrangements were being made 
by the Institution of Gas Engineers, the Society of the British 
Gas Industries, the British Commercial Gas Association, and 
the National Gas Council, for a joint Conference at the British 
Industries Fair, Castle Bromwich, Birmingham, on Tuesday, 
Wednesday, and Thursday, Feb. 18, 19, and 20, 1930. 
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The Autumn Meeting of the North of England Gas Mana- 
gers’ Association was held on Friday, Oct. 4, in the Municipal 
Buildings, Middlesbrough, when a civic welcome was given 
by the Mayor of the Borough, Alderman George Alexander. 
The Council Committee Room had been placed by the Middles- 
brough Corporation at the disposal of the Association for the 
holding of the meeting, which was attended by some eighty 
or ninety members. 


The Mayor, in welcoming the delegates to Middlesbrough, 
said it gave him great pleasure to see them in Middlesbrough 
not only because of the importance of their visit, but because 
it was about 35 years, he understood, since a similar meeting 
had been held in the town. Since that time, and particularly 
during recent years, gas engineers such as themselves had 
done notable work to make domestic life easier. They had 
rendered, and were rendering, a great service to the house- 
wife and family. They had minimized domestic drudgery by 
adapting and exploiting their product to the full so far as 
household consumption of gas was concerned, not only in its 
use as an illuminant but as a means of heating and cooking. 
The housewife had received many special benefits because of 
this. As Chief Magistrate of the town of Middlesbrough, he 
wished to bring before them the great work which Sir foseph 
Calvert, Chairman of the Gas Committee of the Middles- 
brough Corporation, supported by their present President, 
Mr. Charles F. Blincoe, Manager of the Middlesbrough 
undertaking, had done for the town by providing an excel- 
lent supply of cheap gas, Their work upon the adaptation of 
coke oven gas for commercial and public use was something 
of importance to the gas industry, while at the same time it 
had meant much to Middlesbrough. Middlesbrough had 
made big strides in the utilization of coke oven gas. Their 
inspection of the coke oven plants and works which they were 
to make in the afternoon would not only reveal to them what 
the town was doing in the way of gas supply, but must surely 
be of much benefit to every one of them. They who were re- 
sponsible for the furtherance of the gas industry in the North 
would be on the outlook for the methods which would lead to 
this end. 

The Presipent, on behalf of the members of the Associa- 
tion, briefly responded, and thanked the Mayor for his welcome. 


Coxe Oven GaAs IN MIDDLESBROUGH. 


Sir Josepn Catvert then briefly addressed the meeting. 

Sir Joseph, as is well known, has been closely associated 
with the gas industry in Middlesbrough for a considerable 
number of years, and was largely instrumental in bringing about 
the utilization of the gas generated in the ovens of local coke 
and steel manufacturers, for consumption for all purposes in 
the town. He briefly outlined the work that had been done in 
this respect from the inception of the scheme. 

As gas engineers and managers and officials of big under- 
takings from large cities in the North, he said, they would 
probably be fully conversant with the work that had been 
done at Middlesbrough. The utilization of coke oven gas 
for the purpose of domestic illumination on a large scale did 
not in this country at first receive close and thorough atten- 
tion, and its beginning was accompanied by somewhat slow de- 
velopment. Long before the product was utilized in Great 
Britain, large cities in America and on the Continent had been 
illuminated by gas generated in coke oven plants. It was not 


until about 1903 that efforts were made in Middlesbrough to | 


collaborate: with local steel and coke companies, The possi- 


bilities of the project were appreciated, and negotiations were | 


opened with a view to putting the idea into operation. 


In this connection he wished to recall the work done by | 


those early pioneers of the, scheme in the town—Mr.- Francis 
Samuelson, of the firm of Messrs. Samuelson & Co., which 
was later taken over by -Méssrs: Dorman, Long, & Co., Ltd. ; 
Col. Hawden ; and Mr. Harold Wright... They: were convinced 
that what was then being done on the ‘Continent and in 
America could be done in Middlesbrough. Much ‘correspond- 
ence, he recollected, passed between Messrs. Samuelson and 
the Corporation with a view to the latter utilizing the waste 
gases generated in the battery of ovens of the former at New- 
port, just outside the town. Nothing definite, however, was 
arrived at, and the scheme was left in abeyance for some 
years. It was not until 1912 that negotiations were once more 
opened upon the subject; and on this occasion, a closer rela- 
tionship existing between the preducers of coke oven gas, re- 
sulted in the project being carried forward in a more satis- 
factory manner. The scheme was beneficial not only to the 
town, but obviously to the local coke producers, many of whom 
were now included in the undertaking of Messrs. Dorman, 
Long, & Co. 

What had then been a waste product was waste no longer. 
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They received a price for this gas, while the Corporation ond 
the town were saved the necessity of carbonizing large qua +ti- 
ties of coal in ordinary retorts. They in Middlesbrough .:ad 
been the first to introduce this method in this country o a 
large scale. They were probably still the largest town wh. il 
to employ coke oven gas for all purposes, though there mi ht 
be larger cities who were taking a greater supply. He con- 
cluded by extending to them a very hearty welcom« to 
the town of Middlesbrough. 


VoTe OF THANKS TO THE MAYOR AND CORPORATION. 


Mr. W. W. AtLey, Engineer and Manager of the Stockion 
Corporation Gas-Works, proposed a vote of thanks to the 
Mayor and Corporation of Middlesbrough. 

Mr. J. R. BrapsHaw, Engineer, Manager, and Secretary 
of the Hartlepool Gas and Water Company, seconding the pro- 
posal, said that he wished to congratulate Middlesbrough in 
having two such men as Sir Joseph Calvert and Mr. Blincoe 
to guide the affairs of the gas industry of the town. Their 
President, he knew, had had his trials and his tribulations, 
but he had had also his triumphs. 

The PRESIDENT said he was anxious to welcome specially two 
notable visitors to their meeting. They were Mr. C. S. Shapley, 
of Leeds, President of the Institution of Gas Engineers, and Mr. 
Charles Wood, late Manager of the Bradford Gas-Works. The 
members of the Association, Mr. Blincoe remarked, were both 
gratified and honoured to have with them that day two such 
distinguished engineers. Though now retired, Mr. Wood was 
still keenly interested in all matters pertaining to the gas 
industry. He hoped that Mr. Wood would long be spared to 
favour the industry with his interest. 


Loss By DEATH. 


The Association, the President announced, had suffered a 
loss by the death of two prominent members, Mr. W. A. Calley, 
of the Spennymoor Gas-Works, and. Mr. J. G. Jewitt, of 
Sunderland. Mr. Calley joined the Association in 1909, and 
was a member of the Committee in 1923 and 1925. As a 
mark of respect and the high esteem in which the late two 
members were held, he asked the assembly to rise. 

Before commencing his address, Mr. BLINcor said that he had 
a pleasant duty to perform. He had been asked to present 
Higher Grade Certificates in Gas Engineering to three students 
of the Institution of Gas Engineers. They were Mr. A. S. 
Brush, of Amble; Mr. K. Snowdon, of Hexham; and Mr. J. G. 
Pope, of Workington. 

In presenting the certificates, the President tendered his 
congratulations on behalf of the Association, and added that 
the future would require all the skill and knowledge which 
the young men engaged in the gas industry could bring to 


bear. He had, however, no fear in this respect. 
PRESIDENTIAL ADDRESS. 
The PREsIDENT, rising to give his address, which will be 


found on later pages of our issue to-day, alluded to the por- 
trait in oils, hung upon one of the walls of the Council 
Chamber, of Sir Samuel Sadler, whose work upon the Alder- 
manic Bench had won such high esteem from all, and who was 
one time President of their Association. 


Vore OF THANKS TO THE PRESIDENT. 


A vote of thanks to the President for his excellent address 
was proposed by Mr. A. E. RurruHeabD, of Darlington. They 
had, he. said, listened to a most interesting address. It was 
mot only authoritative, but contained new facts about coke 
oven gas. If the address lacked anything, it was the absence 
of the characteristic humour of ‘Mr. Blincoe. 

Seconding the vote of thanks, Mr. T. M. Water declared 
that the address maust certainly be of great benefit to al! those 
likely to be themselves associated with coke oven plant. 


Mr. C. S. SHaPLEY took the opportunity of supporting the 
vote of thanks. He said that he thoroughly appreciated the 
address. It had given him great pleasure to listen to Mr. 


Blincoe, and he wished to record this not as President of the 
Institution of Gas Engineers, but as one of themselves. 

The PRESIDENT, responding, said that their kind rec:ption 
of his paper had fully repaid his work upon it. He «ould 
take this opportunity, however, to add that what they had 
succeeded in doing at Middlesbrough was due to no smal! extent 
to the way in which his staff had assisted him. Whenever 
big difficulties lay in their path, every member of his stall 
had co-operated to remove it; and thus they had suc eded. 
Sir Joseph Calvert had nurtured the undertaking, Whenever 
support and encouragement was needed, Sir Joseph wa. there 
with ready advice and assistance. It had been mentione that 
his address lacked a touch of humour. Perhaps he cou!’ make 
amends now. There was, related Mr. Blincoe, a lodg:: 1 4 
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certain house in Middlesbrough who was troubled with an in- 
efficient gas burner. The light blinked in and out. In ex- 
asperation, he asked his landlady what was the name of the 
Manager of the Middlesbrough Corporation Gas-Works. 
Somewhat surprised at such an unusual question, she replied, 
‘‘ Blincoe is his name.’’ ‘‘ Ah!” retorted the dejected lodger, 
‘| thought as much. That’s just what the gas has been 
saying to me for the last twenty minutes,” 


VISITS TO WORKS. 


At the conclusion of the business, motor omnibuses were 
waiting to convey the members to the gas-works. 
President himself acted as guide, and an inspection was made 
of the gas producing plant which Mr: Blincoe had described, 


Here the | 


and which stands always ready to take the place of the coke 


ovens if, for any reason, their supply should give out. 
sent, there reign peace and quietness rarely to be experienced 
in a gas-works; the exhauster house alone showing any signs 
of activity. 
structional details of a new purifier house which is in course of 
erection. 

From there, the members were conveyed to the coke ovens of 
Messrs. Dorman, Long & Co., Ltd., at the Newport Iron 
Works, which provide the town’s gas supply. On the way, the 


At ore- | 


But considerable interest was displayed in the con- | 


main storage holder was passed—a fine three-«million spirally- | 


guided specimen, which stands in splendid isolation at neither 
the gas-works nor the coke ovens, and which receives gas from 
the latter after purification at the former. 

The members were received at the coke ovens by Mr. Harold 
Wright, Consulting Chemist to the Dorman Long group, who 
had at his disposal a corps of guides. The plant consists of one 
battery of 65 Otto regenerative ovens, and one of 46. The 
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ovens are 34 ft. 6 in. long by 8 ft. 2 in. high, having an average 
width of 1 ft. 9 in. with a 2 in. taper. Much interest was dis- 
played in the arrangements provided for maintaining a steady 
and sufficient gas quality for town supply purposes, among the 
chief of which is a dual main by means of which gas can be 
drawn in desired proportions from ovens which are at various 
stages of the carbonizing period. The latter is of 25 hours, for 
charges of approximately 10 tons, and goo tons of coal are 
treated daily. The average proximate analysis of the coal used 
is ash g to 11 p.ct.; volatile 28 to 29 p.ct.; sulphur 0°7 to 1°2 
p.ct.; and fixed carbon 58 to 65 p.ct. Weekly outputs are: 
Coke 4200 tons; tar 200 tons; sulphate of ammonia 60 tons; 
naphthalene 15 tons; with 15,000 gallons of benzole (65 p.ct. 
strength). There is 4,500,000 c.ft. of surplus gas per day, of 
average calorific value 540. Naphthalene is under 2 grains per 
100 c.ft., and the nitrogen content averages 6 p.ct. The gas is 
continually tested by the Beasley recording calorimeter, and 
checked daily by a Boys calorimeter. In order to maintain gas 
quality, only some 2} gallons of benzole are recovered per ton 
of coal carbonized. The sulphate plant is of the direct process 
type ; two saturators and two Phillipson driers being used. The 
salt is neutralized by three parts of carbonate of lime to one 
part of carbonate of ammonia, The salt averages o°15 p.ct. 
moisture and 20°75 p.ct. nitrogen. 

In the short time left, members were given an opportunity of 
seeing some of the wonders of modern engineering in the 
making at the Newport Iron Works, after which they were 
entertained at tea by Messrs. Dorman, Long & Co., Ltd. 
Thanks to the famous firm were proposed by the President, 
and seconded by Mr. F. P. Tarratt, of Newcastle-on-Tyne. 
An acknowledgment of the vote by Mr. Harold Wright con- 
cluded a full and highly interesting meeting. 














GENERAL VIEW 


'n the year 1877, the Silsden Gas Order was obtained, which 
ga. ¢ the Local Board power to purchase gas in bulk and to sell 
gas within their arga, but the Order did not enable them to 
marufacture gas. Prior to this date, gas had been manu- 


fac ured at Becks Mills by Mr. George Jacques and distributed 
to . number of consumers, and upon obtaining their Order in 
1877, the Local Board purchased Mr. Jacques’ mains, &c., for 


the sum of £628. 
‘\n acre of land (the present gas-works site) was purchased 
877 for £120. 


in An agreement was entered into with the 


OF THE WORKS. 





Kildwick Parish Gas Company for a bulk supply of gas, and 
on Feb. 1, 1878, a supply was first given from this source. In 
the first complete year the gas supplied through the station 
meter was 2,734,000 c.ft. In March, 1878, the Local Govern- 
ment Board issued a sanction for the Local Board to borrow 
the sum of £2000 for the purchase of mains, the laying of new 
mains, the purchase of land, and legal charges; and in June, 
1881, a further £1000 was sanctioned, also for the laying of 
new mains. These were the only loans authorized prior to the 
Urban District Council obtaining the Silsden Gas Order, 1902, 
which authorized the Council to manufacture gas, any exten- 
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sions of mains carried out in the meantime being defrayed from 
revenue, 
Under the Order of 1902, the Local Government Board sanc- 


tioned a loan of £6715 for the erection of new gas-works 
designed to make 12 million c.ft. of gas per annum, and on 
April 30, 1904, the gas was turned on from the new works by 
the late Mr. Tom Fletcher, J.P., who was the Chairman of the 
Gas Committee. 

In the year 1907, a second gasholder was authorized by a 
sanction for £1650, and the next loan obtained was in 1914, 
for a new washer-scrubber costing 4485. No further loans 
Were obtained until after the war; but, in 1920, the Ministry 
of Health issued loan sanctions for £1810, £214, £717, £2574, 
and £629, for water-gas plant, boiler, boiler-house, exhausting 
plant, and new trunk main, while in the following year (1921) 
a loan of £629 was authorized for the laying of a gas main to 
Brunthwaite. The actual cost of this main was £522. In 
1923, new tanks were erected under a loan sanction for £525. 

We are now brought up to the present time, when, after very 
careful consideration of the position at the gas-works and the 
growth of the demand for gas, the Council decided to instal 
modern vertical retorts, at an estimated cost of £9200. 

This work is now completed, and brings the Council’s total 
capital expenditure from loans (including £3000 for mains, &c., 
prior to making their own gas) to the sum of £30,167. 

The present total outstanding debt on the mains and works 
is £16,100. The consumption in 1905 was 12,430,000 c.ft. 
To-day it is 36,416,000 c.ft. 


Gas MANUFACTURING PLANT. 


The old carbonizing plant at the present works, which has 
been superseded by the new installation of continuous vertical 
retorts, consisted of four beds of five herizontal retorts and one 
bed of eight horizontal retorts, 1o ft. long, 21 in. by 15 in., 
Q shaped. These were charged ‘and drawn by hand. Gas 
make was supplemented by means of a water gas plant of a 
nominal capacity of 75,000 c.ft. per day of the ‘‘ Simplex ”’ type, 
which was erected in 1920. 

The new carbonizing plant consists of an installation of 
Woodall-Duckham continuous vertical retorts, having a gas- 
making capacity of 270,000 c.ft. per day. The retort bench is 
erected in a steel frame retort house, and is complete with coke 
and coal lift and coke gantry. The Contractors for the scheme 
were the Woodall-Duckham Vertical Retort and Oven Con- 
struction Company (1920), Ltd. 

From the new vertical retort house the gas is conveyed 
through a length of 12-in. main round the west and south walls 
of the old retort house, and is connected to the old 8-in. foul 
main at the point at which this leaves the old bench, and then 
travels round the inside of the old retort house to the atmo- 
spheric condensers. 

The gas is then conveyed through 8-in. pipes underground to 
the exhausters, which consist of one Bryan-Donkin and one 
Waller exhauster of 15,000 c.ft. per hour capacity, direct steam- 
driven, provision being made on one exhauster for gas-engine 
drive, if required. The gas then passes through the tower 
scrubber and rotary washer scrubber. 
plant consists of four boxes, the capacity of which is 6500 c.ft. 
per hour. The station meter (Milne type) has a capacity of 
5000 ¢.ft. per hour. The sulphate of ammonia plant was 
erected by the Chemical Engineering and Wilton’s Patent 
Furnace Company, Ltd., and is a half-ton per day unit. 

Steam is supplied to the whole of the works by a boiler 6 ft. 
in diameter and 17 ft. long. 


DESCRIPTION OF NEW CARBONIZING PLANT. 


The installation consists of one bench containing three re- 
torts, heated by means of two producers placed at retort house 
floor level at one end of the bench. 

Coal of a size-not exceeding 33 in. cube is discharged through 
a chute into ‘a specially designed ‘side-discharging skip. This 
skip, which travels at cellar floor level; is run into a 25-cwt. 
steam-engine driven lift. It is elevated to a light steel rail- 
way, running along and above the overhead storage hoppers. 
Thus’ the coal is dischatged into these hoppers, whence _§it 
passes through yalves into auxiliary supply hoppers attached to 
the top mouthpiece of the retorts. 


THe Retort Bencu. 


The design .of the setting is in accordance with the latest 
practice of the Woodall-Duckham system, special features be- 
ing as follows: 


(1) Each retort is absolutely separate from the next, a straight 
division wall being built between the retorts, so that any 
individual retort may be heated up, cooled down, or 
scurfed without affecting the others. Each retort is pro- 
vided with its own producer gas, secondary air, and 
waste-gas dampers, and thus forms a separate heating 
unit. By thus arranging that each retort is a separate 
unit, maximum flexibility of output is ensured. 

(2) The retort faces and combustion chambers are con- 
structed of the best quality silica material for the full 
depth of the combustion chambers. This ensures low 


maintenance costs, coupled with high output per retort, 


The oxide purification | 
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(3) In order to provide means of varying the relation between 
the temperatures at the top and of the combus ion 
chambers, means are provided for the introduction of 
additional secondary air at a second point in the com. 
bustion chambers. It is thus possible to vary the zoning 
of the heats according to the type of coal carbonized and 
the calorific value of the gas to be made. 

(4) Both the side walls and the top of the bench are heavily 
insulated, with the double object of improving the work. 
ing conditions and saving fuel. 

(5) The producers are of special step-grate design. This iype 
is instrumental in reducing clinkering to a minimum, 
with consequent reduction in labour costs. 


Coxe EXTRACTION. 


The efficiency of the coke extraction device is of the utmost 

importance, since upon it is the successful working of the retort 
dependent. The Woodall-Duckham coke extractor ensures a 
regular and even discharge of coke without causing cutting or 
shearing. The rate of extraction can be altered at will, by a 
simple adjustment to the driving bar which operates the ex. 
tractor wheel. Under the coke extractor a cast-iron hopper is 
fitted, with a capacity equivalent to two hours’ make of coke. 
The bottoms of these hoppers are closed by water-sealed, gas- 
tight doors. 
. Two step-grate producers are supplied, the grate area of each 
of which is ample for the supply of gas for heating two retorts. 
They are so arranged that either producer may be shut down 
independently, and so that the gas from either producer may be 
supplied to the heating flues of any of the retorts. 

The coke contained in the coke hoppers below the retorts is 
discharged into a side-tipping skip which runs on rails on the 
floor beneath the retort bench. For dealing with the coke re- 
quired for the producers, the skip is run into the lift and is 
elevated to the producer charging platfonm level. It is then 
run along cast-iron plates, which are laid on top of the pro- 
ducer brickwork, to the charging holes of the producers. The 
coke is thus discharged direct into the producers. 

For dealing with the surplus coke, the skip is elevated in the 
lift to the level of an outside gantry, which has been provided 
for distributing this surplus coke. The skip is run along the 
gantry and the coke discharged into open storage, where re- 
quired. 
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AUTOMATIC CONTROL OF PUBLIC LAMPS. 


Satisfactory Results Achieved by the Alder & Mackay 
Controller. 


We are advised by Messrs. Alder & Mackay, Ltd., of Edin- 
burgh, that their clock controller, from being a new venture, 
has now become one of their well-established specialities. The 
usual difficulties arose, as is always the case with a new 
article, despite months of careful experimental work, but these 
have all been satisfactorily overcome, and the new clock con- 
troller has been adopted by some of the most. progressive light- 





“A. & M.” Clockwork Controller for Suspension Lamps. 


ing engineers in the country, such as those of Sheffield, Belfast, 
Blackpool, and others superintending some of our best lighted 
cities, and good reports are being received from all quarters. 
The illustration shows the model for use with suspension 
lamps. This supplements their standard model for use in 
square lanterns and the multiple design for reduction lighting. 

We hear that Messrs. Alder & Mackay, Ltd., continue to 
sell their hurricane-proof lanterns in large numbers, the most 
popular in the range being the ‘‘ Edinburgh,”’ a 15-in. square 
all-copper lamp of pleasing symmetry, suitable for installation 
in average city streets. 


_ 
— 





Transactions of the Australian Gas Institute—The growing 
strength of the Australian Gas Institute-is well demonstrated 
by the ‘‘ Transactions for 1928,’’ a copy of which excellently 
printed publication we have just received. The ‘‘ Journal ” 
has already recorded the proceedings of the third annua! con- 
vention which was held in Melbourne on Nov. 20, 21, and 22, 
1928, under the Presidency of Mr. R. G. Parsons. The Presi- 
dent this year is Mr. H, Tiadale, of the Australian Gas Light 
Company. 
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PRESIDENTIAL ADDRESS OF MR. C. F. BLINCOE. 
North of England Gas Managers’ Association, Oct. 4. 


My first duty is to offer my sincere and grateful thanks to 
you for electing me as your President. Conscious of my limi- 
tations, it was with some diffidence that I accepted the honour ; 
but with the assistance of the Committee and Members I am 
hopeful that I shall carry out the duties in a manner befitting 
the office and worthy of the high traditions of your Association. 


Coke Oven Gas For Town SupPPLy. 


As the undertaking with which I have the honour to be 
associated was the pioneer in this country in utilizing coke 
oven gas for town purposes, and is still the largest under- 
taking whose whole output consists solely of coke oven gas, | 
submit it is meet that my address should be largely taken up 
with matters affecting this system of gas supply. 

In common with most ventures of a revolutionary character, 
the introduction of coke oven gas brought with it certain pro- 
blems; and I purpose in the first place to describe these, and 
also the means taken to solve them. 


PURIFICATION. 


Our first problem arose in connection with the purification 
process. The dry purifying plant consisted of four boxes each 
40 ft. square by 6 ft. deep, and two catch boxes each 32 ft. by 


THE PRESIDENT 
Charles F. Blincoe. 


Mr. Blincoe entered the gas industry in 1897 as Chemist 

under the late Mr. David Terrace at the Corporation Gas- 

Works, Middlesbrough, after being engaged for eight years 

as Analyst in the Iron, Steel, and Chemical Works of 

Messrs. Bell Brothers, of Middlesbrough. He was ap- 

pointed Assistant in 1911, and Manager in 1916, on the 
retirement of Mr. Terrace. 


16 ft.; the whole being charged with bog ore in two tiers each 
about 1 ft. g in. thick. After its journey of two miles, the gas 
arrives at the gas-works stripped of tar and ammonia, and at 
ground temperature; and, in the winter time, this temperature 
's far too low for purifying purposes. Such a condition had 
been anticipated, and a range of 3-in. diameter cast-iron pipes 
had been laid on the floor of each box. The outlet of each 
range was closed with a steam trap and supplied with steam at 
about 10 Ibs. per sq. in. pressure. By this means the tempera- 
ture of the gas entering the first box was raised about 20° 
Fahr. Last year this arrangement was displaced by a specially 
designed heater inserted in the inlet main, and this has proved 
more effective; the temperature rise in mid-winter being from 
28° to 78° Fahr. at the first box, and falling to 71° Fahr. at the 
last box, 

Early in our experience we found that the oxide in the boxes 
Soon became acid. As the ammonia had been completely re- 


moved from the gas at the coke ovens, the usual device for 
rectifying the acid state was not available; so a small quantity 
of slaked lime was mixed with the oxide when charging the 
boxes. This had the desired effect of neutralizing the acidity, 
but caused a stiffening of the oxide which set up back-pressure. 
Later on, we discovered that soda ash was a much more satis- 
factory material. About 4 cwt. of soda ash is spread evenly on 
the top layer of oxide in each box after re-charging, and evi- 
dently this is dissolved by the moisture thrown down by the 
gas; and the strong alkaline solution so formed percolates 
throughout the underlying mass of oxide. Last year 2 tons of 
soda ash were used, and the quantity of gas purified was 1106 
million c.ft. The oxide has generally to be passed three times 
through the boxes to reach a content of 50 p.ct. of sulphur. 
The purified gas contains about 7 grains of sulphur per roo c.ft. 

Besides neutralizing the acidity of the oxide, the soda ash 
has been beneficial in the effect it has had on the cyanogen 
content of the purified gas. As received, the crude gas con- 
tains about 25 grains per roo c.ft. of cyanogen, and after puri- 
fication this was reduced to about 8 to 10 grains, With the 
soda ash treatment the purified gas has only a trace of 
cyanogen, and no doubt the removal of this compound has 
reduced the corrosive effect of the gas on our storage, distribu- 
tion, and measuring plant. 

About five years after commencing the coke oven gas system, 
we discovered that very extensive and intensive corrosion had 
been set up in the cast-iron bottom plates of the purifiers—no 
doubt due to condensation highly charged with corrosive com- 
pounds. The corrosion took the form of deep pitting which 
perforated the plates in several places. It was decided to cover 
the bottom plates with a 4-in. layer of fine concrete in which 
was embedded a steel grill formed of 2-in. angles fixed to the 
grid support columns and so disposed as to form a key to keep 
the concrete in position and to strengthen the weakened bottom 
plates. The accompanying fig. 1 shows the arrangement. 
The top surface of the concrete was finished with two coats of 
bitumen applied in a molten state, and after six years’ use there 
are no signs whatever of surface pitting or disintegration. 


NAPHTHALENE. 


In the early days of the scheme there was no trouble what- 
ever with naphthalene; but as the quantity of gas supplied 
from the coke ovens increased, the cooling and washing plants 
attached thereto proved inadequate, and allowed naphthalene 
to pass into the 20-in. cast-iron main connecting the coke 
ovens with the gas-works. The first indication was a gradually 
increasing resistance to the flow of gas, and this continued until 
it threatened to interrupt the supply altogether. Examination 
revealed that, for a distance of 800 yards at the inlet end of the 
main, naphthalene had accumulated, and at some points to a 
thickness which only allowed a space equal to 8-in. bore for 
the passage of the gas. The position became very critical, as the 
gas-works, owing to the rapidly increasing output and the con- 
ditions set up by the war, were unable to generate the whole 
of the gas required; and therefore a scheme had to be devised 
which would enable us to clear the main of the obstruction 
without interrupting the passage of gas through it for more 
than a few hours at a time. The portion of the main affected 
passed below a main railway line and under open waste 
ground where access to it could be readily had. 

The system is illustrated in the accompanying drawing, 
fig. 2. At intervals of 125 to 200 ft., openings 20 in. by 8 in. 
were formed in the main by drilling §-in. holes at j-in. centres, 
and as each hole was drilled it was plugged with a cork to 
prevent the gas escaping. Immediately the gas was shut off 
from the main the drilled portions were burst off with wedges, 
and through the opening thus formed a length of 3-in. service 
tube was passed to the next opening. To this was attached a 
3-in. diameter steel rope, which was drawn back to the first 
opening. The end of the rope was detached from the tubing, 
and a drawbar fixed thereto carrying four cutter bars formed 
of 2 in by 4 in. wrought-iron flats, which were arranged and 
fixed by locking nut in radial formation after insertion in the 
main. A trailing rope was attached to the other end of the 
drawbar, and the whole was pulled to and fro by hand winches 
between the two openings till the whole mass was broken up. 
The first set of cutters were to in. long, and these were 
changed after each draw by gradually increasing sizes till a set 
of 20-in. lengths passed along. These were followed by 
wrought-iron flats 2 in. by 3 in., again arranged radially on the 
drawbar, which pulled the broken naphthalene to the opening, 
where it was scooped out. Finally a 20-in. diameter rubber 
disc, mounted between two 18-in. diameter wooden discs, was 
pulled through; and this completed the clearing of the main. 
By this device a length of 200 ft. could be cleared free from 
naphthalene in twelve hours. Almost the whole of the deposi- 
tion was confined to the first 1000 yards of the main from the 
coke ovens, and altogether over 42 tons were removed in five 
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clearing operations over a period of six years. The last clear- 


ing was effected in 1926. Since then the gas has been washed | 
with gas oil; and as it now only contains, 1) to 2 grains of | 


naphthalene per 100 c.ft., we do not anticipate any further 
trouble from this source. 


It is interesting to note that for two years after the heavy © 


deposition of rlaphthalene was first observed in the main be- 
tween the coke ovens and the gas-works, very few obstructions 
occurred in the town mains or services, though the winters were 
severe, and the gas sent out to the district contained up to 
9 grains per 100 c.ft. Following on this period an attempt was 
made at the coke oven plant to extract the naphthalene from 
the gas by scrubbing with benzolized creosote. This improved 
the conditions in the coke oven main, but brought about great 
trouble on the distribution system. In the winter of 1923-24, 
over the months of November, December, and January, 6018 
stopped services were reported out of a total of 30,000 in use. 
To remedy this disturbing state of affairs, it was decided to 
instal gas-heated paraffin vaporizers on the outlets of the 
station governors. An immediate improvement was observed, 
and in the two succeeding winter seasons the stoppages were 
reduced to 636 and 460 respectively. 


INTERRUPTIONS IN SUPPLY. 
From the outset we presumed that the regular working of 


coke ovens would be more subject to interference by labour 
disturbances in the coal industry or transport services, and by 
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which each man is capable of carrying out... The full stoff is 
built up by engaging outside labour. The character 0: the 
local industry—iron and steel .manufacture—is of great assist. 
ance in this direction, as there is generally ample labour avail. 
able used to furnaces and readily adaptable to retort-house con. 
ditions. 

The procedure adopted to meet interruptions in supp'y of 
as from the coke ovens varies according to the circumsta ices, 
f the trouble is caused by a breakdown or other circums' ance 

whereby no warning is given, recourse must be had to the 
carburetted water gas plant to make good the deficiency, be. 
cause of the rapidity with which it can be brought into opera. 
tion. For the same reason this plant is brought into operation 
when the interruption, either partial or complete, is likely to 
be of comparatively short duration. When the supply ‘rom 
the coke ovens is considerably curtailed or totally suspended, 
and the trouble is likely to persist over a lengthened period, the 
coal gas plant is used to make good the deficiency, assisted by 
the carburetted water gas plant to meet peak loads. If the 
trouble is due to coal shortage, the two plants are operated so 
that the mixture produced consists of carburetted water gas and 
coal gas in the ratio of 4 to 1, or thereabouts. Under these 
conditions the surplus coke from the retort house is wholly 
used for the carburetted water gas plant, and the gas produced 
by the two plants approximates to 50,000 c.ft. per ton of coal 
treated. As regards the calorific value of the gas so produced, 
this may be maintained at any desired value by control of the 
oil used for carburetting. 



































SECTION ON “AB” 


trade fluctuations, than a gas-works plant would be. For this 
reason we decided that a stand-by plant was a necessary con- 
comitant to a coke oven gas supply, and, further, that the 
stand-by plant must be of a type capable of being brought into 
full gas-making operation at short notice, and need the mini- 
mum of trained labour to operate it. The correctness of these 
conclusions has been amply demonstrated by our experience 
since commencing to take coke oven gas. 

On three occasions since 1918, the coke oven gas supply has 
been curtailed, or suspended altogether, owing to labour 
troubles, and on one occasion owing to reconstruction of part 
of the coke oven plant. The periods over which the deficiencies 
occurred varied from two weeks to nine months. 

Our present stand-by emergency plant consists of three sets 
of carburetted water gas plant with a total capacity of 43 
million c.ft. per day, and an inclined retort installation with a 
capacity of 13 miliion c.ft. daily. These plants are maintained 
in good condition—all moving parts being turned over at fre- 
quent intervals—and the whole kept in readiness for instant 
service. 

It may here be noted that the exhausters, boilers, and puri- 
fiers are in continuous use for the coke oven gas system, and 
are thus readily available for gas-works duty when this is 
necessary. 

Stocks of gas-making materials are maintained at the gas- 
works, comprising about 4000 tons of coal, 300 tons of coke, 
and 300 tons of gas oil. The nucleus staff for operating the 
emergenoy plant is selected from the men normally employed 
on the works and in the Distribution Department. A register 
is kept of this nucleus staff, with a note of the particular duty 





CONCRETE AND STEEL 
REINFORCEMENT ON BOTTOM 
PLATES OF PURIFIERS 


The principal debit charge due to the adoption and utilization 
of coke oyen gas has been the cost of extending and maintain- 
ing stand-by emergency plant. We were favourably situated 
at the inception of the scheme in that we had two sets of car- 
buretted water gas plant, which, after re-modelling at a com- 
paratively small cost, had a gas-making capacity nearly equal 
to the maximum day’s output to the town. 

Over the fifteen years during which the scheme has been in 
operation, the costs of repairs and maintenance of works have 
varied from 1°53d. to 6°56d. per 1000 c.ft. of gas sold, with an 
average of 3°21d. The higher costs, it may be noted, have been 
incurred for re-conditioning of plant after emergency use for 
prolonged periods. 

It is interesting to compare these figures with the costs over 
a like period preceding the year 1914. These show that for the 
fifteen years (1899 to 1914), the average cost was 2°87d. When 
making the comparison, consideration has to be given to the 
alteration in values brought about by the war. The greatly 
increased output of gas—about 100 p.ct. since 1914—hzs als 
some bearing on the matter. 

When on the question of stand-by plant, it is interes‘ing t© 
note the remarkable degree to which a carburetted water ga 
plant lends itself to expansion in gas-making capacity at 4 
comparatively low cost. Our original two sets were installed 
in 1897, and they then had a total generating capacity of 
1,200,000 c.ft. of 16 cp. gas per day. In 1913, after 
modelling at a cost of £1850, their capacity was increased t 
1,800,000 c.ft. Again re-modelled, and furnished with the 
back-run process in 1927, at a cost of £5455, the make was 
increased to 2,800,000 c. ft. 
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The introduction of the back-run process effected a great 
improvement in the clinkering conditions. Hitherto this opera- 
tion required the services of eight men. over a period varying 
from 30 to 45 minutes after a six-hour period of gas-making. 
Only four men are now required, and the time has been re- 
duced to 20 minutes for each operation. In the last re- 
modelling opportunity was also taken to fit ‘‘ Contraflow ” grit 
catchers to the blow-off stacks, and these have proved most 
effective in arresting the small coke grit from the “ blow ”’ 
gases, which had previously passed out and caused much 
nuisance to the neighbourhood. 

So far, I have dealt with the difficulties attending the intro- 
duction of coke oven gas; but I think I should, in equity, 
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disclose the other side of the shield. The utilization of cok 
oven gas undoubtedly enabled Middlesbrough in the first p! 
to provide a cheapened supply to its consumers. Further, 
low price encouraged the greater use of gas for domestic | 
poses; and this in turn allowed great economies to be effe: 
in the standing charges. The ultimate result of these fac: 
is that to-day the price of gas to ordinary consumers is 1s. 10d. 
net per 1000 c.ft., or equal to 4d. per therm, and the consum) 
tion has grown from’515 million c.ft. in the financial year en 
March 31, 1916, to 1042 millions for the year ended March , 
1929—equal to 102 p.ct. increase. Over the same period 
load factor, expressed in the ratio of the maximum day’s outp: 
to the annual output, has improved from 4, to 53,, 








LITCHURCH GAS-WORKS, DERBY. 
[From “West’s Gas.”] 
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THE LITCHURCH WORKS, 


As long ago as 1909, we were making 11,500 c.ft. per ton 
of gas at a gross calorific value of 533 B.Th.U. in our hori- 
10-hour charges of Derby- 
shire coal,* so that it was a high standard by which any com- 


zontal retorts at Litchurch with 
petitive method of carbonization introduced into these works 
would be measured. The claims made for the Glover-West 
vertical retorts had already been established at the Cavendish 
Street Works, but a production of upwards of 14,000 c.ft 
per ton of gas at a calorific value, as made over 500 B.Th.U., 
is an excellent result for this class of coal. 

The new installation is erected in No. 1 retort house, formerly 
occupied by horizontal retorts, and comprises four settings of 
retorts of the 4o-in. steaming model, arranged with eight re- 
torts in a setting and in units of four, with the bench steel- 
work and retort-house roofing for a further four settings, so 
that there is accommodation for 64 retorts in all. 

THe HANDLING PLANT. 

Coal and coke are handled simultaneously by a West lip- 
bucket conveyor, which encircles the retort bench. This very 
convenient arrangement is rendered possible by the fact that 
both materials are received from and loaded into wagons at 
the same end of the retort house. Coal is discharged from 
the wagons by means of a West electrically-driven rotary wagon 
tippler, the contents being received in a steel hopper below 
the ground, from which the coal is mechanically fed to a coal 
breaker and thence to the boot of a fixed-bucket elevator. The 
broken coal is elevated and fed to the buckets on the top 
strand of the lip-bucket convevor. The buckets, thus filled, 

* See paper read before the Institution of Gas Engineers in June, 1909: 


‘*Carbonizing,’’ by J. Ferguson Bell. ‘‘ JOURNAL OF Gas LIGHTING,” 
Vol. CVI., pp. 844 e¢ seq. 


travel along the bunkers placed above the retort bench, 
and, after emptying, return below that bench, receiving 
coke from the bottom mouthpieces, conveying,  elevat- 
ing it, and discharging it to the rotary screen over the storage 
hoppers placed above a railway siding adjacent to that on 
which the coal wagons are handled. It is therefore not neces- 
sary to suspend coaling operations in order to deal with coke 
on the same conveyor. Provision is made for the duplication 
of the conveyor when the plant is extended. The coal storage 
capacity above the retort bench is a 48-hours’ supply, and the 
coke storage in the steel-framed, brick-pane!led hoppers is 
equivalent to 18-hours’ surplus coke from the complete instal- 
lation. ~ 

The installation is liberally provided with platforms and 
staircases, and there is an electrically-driven lift for access to 
all levels of the plant. } 


Waster-Heat RECOVERY. 


The waste-heat recovery plant, without which no installation 
of this capacity would be considered complete, consists of a 
Spencer-Bonecourt induced-draught, fire-tube, ~ horizontal 
boiler, capable of evaporating 7500 lbs. of water per hour, 
from and at 212° Fahr., with provision for the connection of 
a second boiler of similar dimensions when the carbonizing 
plant is extended to its full capacity. A fan for drawing the 
waste gases through the tubes of the boiler is electrically 
driven, direct coupled to a ventilated motor without the inter- 
vention of gearing. The whole of the mechanical equipment 
of the installation is electrica!ly driven, power being pr vided 
from the main works power-house. Steam from the waste- 
heat boiler is connected to the works mains, a supply for the 
retorts being taken off through a reducing valve. 
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SOME FEATURES OF THE LOADING AND STRESSES ON EARTHWORKS 
AND TANKS. 


By H. PLATT, 


M.1.Struct.E., of Bolton. 


[A Paper before the Manchester District Institution of Gas Engineers, Oct. 4.] 


SYNOPSIS. 

Simple foundations. 

Ground conditions and physical properties. 

Special cases requiring the use of piling. 

Earth pressure theories. 

Liquid pressure. 

Adaptation of these theories to rectangular and circular 
tanks. 

A description of some of the outstanding features of the 
earthworks engaged upon at Bolton. 

Relationship to general engineering practice. 


My paper deals with part of a branch of engineering which 
has occupied the attention of engineers for many centuries 
past. To-day we have in all probabilify more theoretical ex- 
pressions on the subject than upon any other particular form of 
engineering, and still without having obtained an empirical 
expression. The boundaries of the subject are extremely wide; 
and you will have observed from the title that I propose to 
make reference to a few only of the many features available, 
and those most applicable to gas-works requirements. I have 
avoided dealing with the subject on the purely mathematical 
basis and have preferred rather the general simple terms and 
graphical methods by which the subject may be easily ex- 
pressed; and in so doing I hope the paper may be of utility to 
the engineer who does not have this particular subject always 
before him. 

With the ever-increasing demand for gas and the changing 
methods of gas manufacture, the structures on a gas-works 
are becoming more concentrated in certain aspects, and more 
massive in others, which means that heavier loads are being 
transferred to the supporting ground. Consequently the type 
of foundation to be employed for a new building should de- 
pend upon the nature of the ground; and where the structure 
is to be erected upon an existing works, the type of foundation 
of the existing buildings should be studied and their stability 
safeguarded while the new excavation and foundation work 
proceeds. ,The object of foundations is to prevent excessive and 
unequal settlement; and the foundation bed should rest on 
ground of safe bearing value and be so designed as to counter- 
act any inequality of earth resistance, lateral escape of soil, 
withdrawal of water, and sliding of the substratum on sloping 
ground. For the smaller types of structures the top soil is 
generally of adequate bearing value to allow of the use of the 
simple foundation or grillage bed; on the other hand, for heavy 
loads the safe bearing ground may only be reached at a con- 
siderable depth, through poor soil, water bearing strata, running 
sand, or muddy clay. 

The bearing*capacities of soils will vary to some degree with 
the site, but the following table gives a fair approximation 
under average conditions : 


Safe Stress 
in Tons 
per Sq. Ft, 


Angle 
of Repose. 

Degs. 
Dry. Moist. Wet. 
Alluvialearth . . .. . .{| 100 45 20 
J a ae go 
ee" Fe hae re a go 

Mee i filo VTA C4 100 

p sand ‘ Br a0 aS To ee 

Ry GI his cinght bry ote t 110 
Ce ae SD 110 . +. 
Sound yellowclay. . . . . | 120 \ 45 16 
Solid blue clay .. at 125 3 45 20 
Chalk ccording to condition) 
Sandy gravel wll oye rewricl 110 
Compact gravel go-100 
Soft sandstone rock 
Shale, dry and firm 
Rock (in general) sound 


Average 
| Weight per 
C.Ft. in Lbs. 


Material. 





28 wd 
45 (Max) 


In the case of retaining walls and gasholder tanks the ex- 
cavation work is generally carried out by trenches, with the use 
of sheet piling for the worst cases; for underground storage 
tank, trenches or excavation in bulk may be adopted accord- 
ing to the design of the tank. But for buildings the safe bear- 
ing sround may be so placed as to be deeper than it is 
Pract cally or economically possible to reach by digging; then 
inde; ae nt piles are usually driven through the poor soils until 
Sufficient resistance is afforded by friction on the sides of the 
pile cr until the point of the pile rests upon some hard sub- 
stratum. The piles are grouped under each loading in such a 


way as may be found necessary, and the whole series tied and 
braced together r at the heads by reinforced concrete. 

Sheet piling may be composed of concrete, steel, or timber, 
Concrete sheet piles, are mainly confined to permanent work, 
and steel is used both for permanent and temporary work, 
while timber in present-day practice is giving way to steel or 
concrete except under special conditions and in the smaller 
types of construction. The types of steel sheet piling available 
are fairly extensive ; they vary from light to heavy sections, of 
plain and troughed shape, and with semi-rigid or flexible inter- 
locks. Concrete and timber piles are chie fly of rectangular 
section of varying dimensions according to requirements. 

As for the advantages of each type—concrete, steel, or timber 
piling—it is claimed that concrete piling offers greater resist- 
ance to corrosion, but at the same time under some conditions 
sea water has a detrimental effect upon the concrete, ultimately 
leaving the steel reinforcement exposed. For steel piling the 
sectional area for the same requirements is considerably less 
than it is for concrete or timber; hence the power necessary for 
driving purposes is less. It is also contended that steel piling 
properly coated with a special paint does not easily corrode, 
Timber piling possesses advantages under special conditions, 
such as for piers and under-water foundations, or in the smaller 
works of construction, but otherwise it is rapidly losing favour. 

The main considerations in making a choice of section of 
sheet piling are that the piles must effectively resist the driving 
action without buckling, support the depth of ground, or head 
of water, and be water tight. 

In the adaptation of sheet piling for such constructions as 
steel storage tanks, which give a uniform loading over the 
whole site, the piling is driven to the required depth; and the 
ground enclosed is excavated in*bulk, leaving a clear site for 
the foundation bed and erection of the steel plates. For the 
use of sheet piling for confining a substratum of running mud 
or sand, the piling on both sides is driven through the faulty 
ground, when the earth within can be excavated without any 
danger of the external material being disturbed. This method 
lends itself admirably to the construction of the foundations 
for a new building which is surrounded by existing structures 
and where a withdrawal of the subsoil would seriously affect 
the stability of the foundations, 

Independent bearing piles may be divided into three classes— 
timber, pre-cast reinforced concrete, and concrete or reinforced 
concrete cast in situ. As in sheet piling, the timber pile is 
losing favour except for specially suitable cases. The pre-cast 
reinforced concrete pile has up to the present mainly held the 
field against the cast in situ pile, but in very recent years rapid 
strides have been made in the method of boring, in the placing 
and ramming of the concrete, and in the withdrawal of the 
boring cylinder, and so perhaps the latter type of pile will 
assume preference. 

In the case of the pre-cast reinforced concrete pile the steel 
reinforcement passes through the whole length of the pile. 
The reinforcement is framed and braced, and laid in horizontal 
moulds; and then the concrete is placed and rammed, and 
allowed to set before the pile is disturbed. For ordinary port- 
land cement the period of time between casting and driving is 
about four weeks; but with rapid-hardening cement the pile 
may be driven without damage to the head in 4 to 5 days. 
The concrete for this class of pile should be carefully graded 
and rammed, and a mix comparatively rich in cement is 
usually employed. Many specialist forms of pre-cast reinforced 
concrete piles are on the market. 

The cast in situ pile has been developed to a much larger 
extent in America than in England, perhaps owing to the 
heavier types of building requiring greater attention to the 
foundation work. The ‘ Vibro-System”’ is one of the most 
modern methods. A steel tube with shoe is driven into the ground 
to the required depth; concrete is poured in; and the tube with- 
drawn by a series of direct upward and cushioned downward 
blows. The inventor of this system found from experiments 
that concrete in a long vertical tube, such as a pile tube, would 
not of itself flow freely from the bottom; and at the same time 
it was necessary to ensure that the concrete filled the hole 
without voids, as the tube was withdrawn. The action of the 
direct upward blow gives an upward acceleration of 130 ft. per 
second to the tube, the frictional hold between the concrete and 
sides is overcome, and the concrete is deposited layer by layer 
as the tube rises. The downward blows are cushioned by 
means of springs; and the feature of the downward action is 
that the tube and pillar of concrete virtually act together as a 
solid ram, and consolidation of the concrete is effected over the 
whole area below the tube. 

Many formule are available for determining the bearing 
capacity of independent piles; but they give widely different 
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results when applied to a standard case. At the same time, a 
specialist in pile construction usually has a particular set of 
formulz covering the range of piles encountered in practice 
and which he has proved to be more or less reliable. For the 
Vibro cast in situ pile I have prepared a chart [fig. 1] from 
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Fig. |.—Set per Blow of 2-Ton Hammer corresponding to Resistance 
overcome in driving of Tubes for “Vibro” Piles. 


their accepted figures showing the resistance overcome in the 
driving of different lengths of pile tube in relation to the drop 
of a standard 2-ton hammer. Three series of graph lines are 
drawn—first, for a 2 ft. 6 in. drop; secondly, for a 4 ft. 6 in. 
drop; and thirdly, the drop at refusal. The ultimate resistance 
of the finished pile, due to later acquired friction between the 
concrete and earth, which is greater than the friction between 
the pile tube and earth, is greater than the resistance to 
driving, varying under ordinary ground conditions from 40 ye 
increase for a 30-ft. pile to 100 p.ct. for a 60-ft. pile. It is 
claimed that this increased bearing capacity offers a marked 
advantage for this class of pile over the pte-cast pile. 

In order to ensure against settlement of the pile, a factor of 
safety between the working load and the ultimate resistance is 
usually adopted varying from 2 to 4 according to the load. 


EartH PRESSURES. 


Approaching the subject from the viewpoint of earth pres- 
sures upon vertical walls, 1 propose, from the many theories 
available, to make reference to five only, as follows: Coulomb, 
Poncelet, approximate wedge, Rankine, and Rebhann. 

1.—Fig. 2. Coulomb (approx. 1773) assumed a wedge of 
earth, having the wall as one side and a plane of rupture as 

















Pig. 2.—Coulomb. 


the other side, which exerts a thrust upon the wall. The plane 
of rupture lies between the back of the wall and the angle of 
repose of the earth; and he proved that the wedge of earth 
produced the maximum pressure behind a wall with level 
topping when the plane of rupture bisected the angle between 
the plane of repose and the back of the wall. Fig. 2 illus- 
trates this theory, and the wedge of earth, indicated as ABC, 
forms Coulomb’s wedge of maximum thrust. Assuming a 
condition of no friction between the back of the wall and the 
earth, and that the particles of earth lack cohesion and are held 





in equilibrium by friction on each other, we have a diagram of 
forces as represented by DHF. DF is set down equivalent to 
the weight of the wedge of earth and acting through its centre 
of gravity, and DH will represent to scale the horizontal thrust 
upon the wall due to this wedge of earth. The theoretical posi- 
tion of this thrust lies at a distance of one-third the height 
the wall from the base as T. The diagram of pressure behi:, 
the wall is represented by the shaded figure BCE. This theo: 
should be applied with caution in the case of a wall supporti: 
a sloping surcharged earth, and the method becomes inad- 
missible in a case where the angle of surcharge equals the 
angle of repose. 

2.—Poncelet’s method (circa 1840) is a modification of 
Coulomb’s theory and assumes friction between the back of the 
wall and the earth. Fig. 3 illustrates this. The diagram of 
forces according to the Coulomb method is indicated by DHF. 
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Pig. 3.—Poncelet. 
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DG represents the inclined thrust T according to the Poncelet 
method, and DJ is the horizontal component thereof, and the 
coefficient of friction between the wall and the earth is equiva- 
lent to the tangent of the angle GDJ. The maximum thrust 
according to this method does not always occur for a condition 
of line of rupture bisecting the angle between the plane of re- 
pose and the back of the wall. The diagram of pressure be- 
hind the wall is represented by the shaded figure BCE. 
3.—The wedge theory is nothing more or less than the 
Coulomb theory; and in order to allow of its application to 
surcharged walls a modification is necessary. Fig. 4 illus- 
trates this approximation. The case of a wall with a surcharge 
parallel to the plane of repose is taken; the wedge of earth, 











Fig. 4.—Approximate Wedge. 


indicated as ABC, forms the wedge of maximum thrust; and 
the plane of rupture AC is accepted as bisecting the angle be- 
tween the back of the wall and the plane of repose. The con- 
dition of no friction between the wall and the earth is assumed, 
and we have a diagram of forces as represented by DHF. DF 
is set down equivalent to the weight of the wedge of earth 
acting through its centre of gravity and tending to slide down 
the plane of rupture; and DH will represent the thrust upon 
the wall acting horizontally from F. A theoretical diagram 
of pressure behind the wall is shown by the shaded figure 
BCGJ. , 
4.—Rankine (circa 1856) assumed the earth behind the wall 
to be of incompressible, homogeneous, granular nature, with- 
out cohesion (the particles of earth to be held in position )y 
friction on each other) having a plane top surface, resting uy 
a homogeneous foundation, and being subjected to its ow! 
weight. These assumptions lead to the ellipse of stress, 
make the resultant pressure on a vertical wall parallel t 
top surface. Rankine makes no reference to friction bet: 
the back of the wall and the earth; and although he approached 
the subject from an entirely different basis from Coulom). 5's 
results are identical for a level topped earth. Rankine «p- 
plied his theory to a surcharged wall, and stated that the <irec- 
tion of thrust on the back of the wall was always paral'c! to 
the surface of the surcharge, though it is obvious that ° 
clined thrust on the back of a vertical wall due to a 
load, as from the earth filling, cannot exist unless 
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frictional resistance between the earth filling and the wall 
face. Fig. 5 illustrates this theory for a level topped earth. 


. h? «= gi 
Fie eee a T represents the thrust 





2 1+ sin @¢ 
acting horizontally at one-third the height of the wall from the 
base; and the diagram of pressure behind the wall is shown by 


Rankine’s formula 


ertl Teppee Slices 














Fig. 5.—Rankine,. 


the shaded figure BCE. 
lations for a surcharged wall. 
e 


Fig. 6 shows the result of the calcu- 
The resultant thrust T from 





2 
Rankine’s formula T = cos ¢ acts at one-third the height 


of the wall from the base, parallel to the slope of surcharge, 
and the diagram of pressure behind the wall is shown by the 
shaded figure BCE. The overturning moment, upon the wall, 








Fig. 6.—Rankine, 


of the inclined thrust (fig. 6) is very little greater than that 
of the horizontal thrust (fig. 5), which is tantamount to say- 
ing that a surcharged filling presents only a slight additional 
pressure behind the wall as against a level topped filling. 
5.—The Rebhann and Haseler method has been generally 
adopted on the Continent, and is applicable to horizontal and 
surcharged fillings. It is fundamentally Coulomb’s theory, and 
the object of the construction is to determine the position of the 
plane of rupture. The theory assumes that the first tendency, 
if movement of earth occurs, is for a wedge of earth as BCL to 
slide down the incline CL; and the wall is required to resist 
the pressure due to this wedge of earth, which pressure is 
calculated from the earth pressure triangle GLJ. Fig. 7 














Fig. 7.—Rebhann. 


illustrates this method for a horizontal topped wall. The 
thrust T, per foot run of wall, is equivalent to the weight of a 
prism of earth as GLJ 1 ft. thick, and its point of application is 
at one-third the height of the wall from the base. Friction 
between the back of the wall and the earth is assumed, and 
the ingent of the angle of inclination of the thrust T to the 
horizontal is equivalent to the coefficient of this assumed fric- 





tion. Fig. 8 shows the application of this method for a sur- 
charged earth filling whose angle of surcharge is the same as 
the angle of repose. 











Fig. 8.—Rebhann, 


WATER PRESSURE. 


The pressure of water or liquid upon the face of a wall can 
be expressed empirically; and a wall to resist liquid pressure 
can be designed to a large degree of exactness. Fig. 9 
illustrates the method. The total thrust T is calculated from 
the expression T = W_ h’® + 2, and the centre of pressure lies 
at one-third the depth of the liquid from the base. The dia- 
gram of pressure is the shaded triangle BCE. 

Comparing the values for water pressure with the values for 
the five methods for earth pressure, I have taken a standard 
case of a wall with a vertical back to the earth and water. 
The following table sets down the data assumed and the cal- 
culations in accordance therewith. 

Again, taking the general expression of either No. 1, 3, or 4 
item, the earth pressures for varying angles of repose together 
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Fig. 9.—Pressure Diagram for Water. 


with water pressures for walls up to 4o ft. in height have been 
set out in the form of a graph illustrated by fig. 10. On the 
right the horizontal thrusts in total are indicated. No values 
for friction between the back of the wall and the earth have 
been taken. 

As to.the question of this friction between the wall and the 
earth, it is generally accepted that such friction does exist more 
or less, but that the values vary considerably, from zero to a 
maximum coefficient of friction equal to the tangent of the 
angle of repose. The value that should be assumed depends 
entirely upon the circumstances, the design and construction 
of the wall, and upon the ground conditions. For instance, in 
the case of a brick wall the back is usually very rough and 
sometimes stepped, and a maximum friction condition is 
offered; whereas for a concrete wall struck smooth from the 
sheeting, the friction would be reduced to a minimum. Also a 
ground subject to vibration will offer a minimum of frictional 
contact with the back of the wall. Again, the dry, moist, and 
wet conditions of the ground materially alter the contact be- 
tween the earth and the wall. In any case the whole data 
should be carefully noted; and the value for frictional resist- 
ance should not exceed that obtainable under the most un- 
favourable conditions to which the wall or ground may be 
subject. 


DISTRIBUTION OF PRESSURE ON THE FOUNDATION BEDs. 


Having determined the magnitude and direction of the re- 
sultant thrust upon the back of the wall, we proceed to calcu- 
late the effect upon the wall, and to find the relative pressure 
presented by the base of the foundation upon the ground. For 
a plain massed wall the procedure is simple. Figs. 2 to 8 
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Comparative Table of Pressures for Earth and Water for a Standard Case with the Assumed Conditions. 
Earth equivalent to 100 Ibs. per c.ft. Height of wall = 20 ft. 
Water o 3 O'S v0 a , on i . oa “ 
Angle of repose of earth = 30°. Coefficient of friction between wall and earth = tan 30°. 
Angle of surcharge of earth = 30°. Pressures indicated in pounds per foot run of the wall. 
| Level Topped Earth Filling. Height of Length of Sloping Surcharged Earth Filling. 
eee Centre of Base C.E. of 
eo : eo a Application Pressure 
| T. Horizontal. T. Inclined. from Base. Triangle. T. Horizontal. T. Inclined. 
1. Coulomb ‘om 6,666 ae 6 ft. 8 in. 666 Ibs. 
a; emesis. .. *. '. 4,998 horizontal c omponent of 5772 684 ,, “e re 
S, ees BR ek a y és 666 ,, 10,000 at 10 ft.|\from the base 
4. Rankine. i... i. 6,666 PA wt 666 ,, 17,320 
5. Rebhann. oie 5,070 horizontal component of 5970 ne 686 ,, 17,320 
6. Water pressure. . 12,480 ee me 1248 ,, o* 


illustrate the method. The weight of the wall per foot run is 
set down to scale, acting vertically through its centre of gravity, 
and is compounded with the thrust T. From the diagram -of 
forces we thus obtain the magnitude and direction of the re- 
sultant thrust as R upon the foundation bed. 





Total Mevteatel Mewiteat Frere « Tons. 


Pig. 10.—-Pressures for Earth and Liquids on Retaining Walls. 


Calculated on a basis of— 
Weight of Earth. . . . 112 
62°5 


Ibs. per c.ft. 
,», Liquid 


Fig. 11 sets out pressure diagrams upon the ground for three 
varying positions of the resultant R in relation to the width of 
the base. First, for a position when R lies within the middle 
third. Fig. ABCD represents the pressure, assuming R to be 
centrally placed; CDFE represents the pressure due to R being 
out of centre; and consequently ABEF represents the actual 
pressure diagram. 

Second, for a position when R lies at one-third the width of 
the base from the outer toe, the final pressure diagram is re- 
presented by fig. ABC and the pressure at the toe is twice the 
mean pressure of R over the whole base. 

Third, when R lies outside the middle third, the pressure 
diagram is assumed to be of triangular form with R passing 
through its centre of gravity as DBC. It is assumed that the 
inner edge of the wall upon the earth is incapable of offering 
tensional resistance, and that the tendency is for the wall to 
open up. Walls supporting liquids should in consequence be 
so designed as to give a position of R within the middle third; 
otherwise with open joints the under pressure will affect the 
stability of the wall and may become of serious nature. 

Applying the above theories to the design of such cases where 
the earth and water pressures are in direct opposition, I pro- 
pose taking two typical examples—one for rectangular tanks 
and one for round tanks. 

Fig. 12 illustrates a section through a massed brickwork or 
concrete tank wall; and four conditions of loading are indicated. 
The data for the basis of the calculations are set down, and a 





type of ground subject to both wet and dry conditions is as- 
sumed, thus giving different values for the angle of repose. 

Fig. A shows the pressure diagrams for a condition when the 
tank is empty. The greatest pressure that the wall is required 
to resist will then occur under a wet state of earth—that is, for 
an angle of repose of 34°. 

Fig. B shows the pressure diagrams for a condition when 
the tank is fuJl. The liquid pressure outwards is greater than 
the earth pressure inwards of fig. A; and a maximum. outward 
pressure will occur under a.dry state of earth—that is, for an 
angle of repose of 40°. 

Fig. C shows the effect of tying-in the tank walls with a 
type of roof formed of cast-iron beam and arched brick, and 
for a condition of tank empty as fig. A. The beams usually 
simply rest upon the side walls, adding weight upon them, and 
are capable of resisting an inward thrust. The centre of pres- 
sure of the earth pressure triangle lies at one-third the height 
of the wall from thé base; therefore the maximum thrust the 
beam is called upon to resist is one-third the earth pressure. 
The tendency of this outward reaction from the roof is to shear 
off the brickwork along the bed joints, a maximum shear effect 
occurring at the top, diminishing to zero at a position as MN 
where the area of the pressure triangle AMN is equal to the 
outward reaction. Consequently the bed joints, especially at 
the top, should be such as to resist this shear. The remaining 





Fig. 11.—Pressures on Foundation Beds. 


unbalanced earth pressure as MNBC is now set down and com- 
pounded with the total weight of the wall plus the weight of 
the roof, which gives a resultant as indicated. ; 

Fig. D shows the pressure diagrams for a condition of roofed 
tank and full liquid pressure. The maximum pressure <s 
fig. B is outwards, and the type of construction of cast-iron 
beam is not capable of giving tensile resistance, which m«¢ ins 
that the effect of the roof for this condition is merely to add 
weight to the tank wall. 

In each figure the resultant pressure is taken on the bed 
joint, as BE, and the pressure diagram for each case is set out. 
Resolving this resultant into its vertical component and com- 
pounding it with the weight of the wall below BE plus the 
footing and concrete bed, we arrive at the magnitude and 
direction of the total pressure upon the foundation bed. 

In regard to these four figures A, B, C, and D, I feel that a 
little explanation is necessary in order that their true rela‘ 
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FIG. 12.—PRESSURE DIAGRAMS FOR RECTANGULAR TANKS, 


Weight of Earth... : 100 = Ibs. per c.ft. 
os wv are. a 
,» Masonry .. ..= 140 


ship to practice may be understood. The type of construction 
indicated is typical of massed brickwork tanks, and the 5 ft. 
thickness at the base is greater than will be found in many 
existing tanks. Considering figs. A and B, we have a maxi- 
mum compression on the bed joint BE occurring on either edge, 
according to whether the tank is empty or full, with a corre- 
sponding condition of tension or no-tension on the opposite 
edge dependent upon the capacity of tensional resistance in the 
bed joints. The fact that the edges of the wall are free from 
compression leads to the conclusion that the bed joint opens 
more or less alternatively and may ultimately allow of the 
incursion of liquid along the joints. In the case of water, per- 
haps the main effect would be to allow of under-pressure be- 
tween the bed joint and decrease the stability of the wall; 
whereas in the case of liquor, in addition to under-pressure, 
the whole of the bed joint will be liable to attack, and dis- 
integration may occur. 

Considering figs. C and D a slight no-tension condition is 
indicated on the earth side, which could reasonably be ac- 
cepted, while on the tank side the edge is subject to a com- 
pression which should satisfy the requirements. 

In all four cases the maximum pressure upon the foundation 
bed, under ordinary ground conditions, more than complies 
with the safe requirements, and the whole foundation is shown 
to be always subject to a compressive stress. 

Now comparing the section of the wall adopted for our case 
as figs. C and D with walls of less thickness, I assume that 
the main consideration is that such a tank is stable and does 
not leak, and consequently that certain factors which cannot be 
accurately determined are more or less in operation. These 
factors, when acting to the greatest advantage, make a con- 
siderable difference to the stability of a wall and may be 
summed up as follows: On the earth side an angle of repose 
greater than that assumed to be in existence, the bed joint to 
be capable of offering tensional assistance, and frictional re- 
sistance upon the wall from the earth to be in operation. On 
the tank side the passive resistance of the earth against the 
active liquid pressure to have developed. 

In fig. 12, alongside figs. A and B and as a comparison, I 
have indicated an alternative design of reinforced concrete 
cantilever tank wall, fig. E. The method of treatment is very 
similar for the earth and liquid pressures and for the pressure 
upon the foundation bed; but the internal stresses in the wall 
are now capable of being developed to the full tensile and com- 
pressive values. 

As a comparison with figs. C and D, fig. F shows the pres- 
sure Clagrams applied to a reinforced concrete tank whose 
walls 4re constructed on the vertical beam and slab principle. 
The wall may be conceived exactly as a beam and slab floor 
placed on edge, subject to loadings equivalent to the pressure 
diagrains and designed accordingly. The foundation bed is 


Angle of Repose of Earth = 34° and 40° 
Width of Baseat BE. . .= 5§ ft. 
Depth of Tank inside. . . = 15 


subject only to direct dead load due to the weight of the tank 
itself plus the varying weight of liquid stored. 

In the case of a round tank, as for a gasholder, and for a 
condition of tank full, we again have a maximum outward 
pressure under a state of dry earth. Ina round tank, however, 
the walls are to be conceived as a cylinder subject to internal 
pressure which tends to burst the sides. The tank walls at 








Fig. 13.—Pressure Diagrams for Circular Tanks. 


any given depth are under a tensile stress of equal intensity all 
round, and the stress varies from zero at the top to a maximum 
at the bottom. Fig. 13 illustrates such a tank based on the 
data as indicated. 

Considering a ring of the wall 1 ft. deep at a 1aean depth of 
20 ft., the pressure diagrams are shown shaded, and we have 
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a resultant outward pressure of 1248 — 435 = 813 Ibs. per 
sq. ft. Hence the total tensile stress on each section of the 
Px d__ 813 X 180 
2 

be resisted by the wall of sectional area 12 in. deep by 4 ft. 6 in. 
thick. Therefore the tensile stress per sq. in. is 73,170 + 
(12 x 12 X 4°5) = 113 Ibs. per sq. in. 

Fig. 14 illustrates a tank constructed alternatively in steel 
or reinforced concrete. The liquid pressure diagram is shown 


wall is = 73,170 lbs. ; and this stress is to 
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Fig. 14,—-Diagrams for Steel and Reinforced Concrete Tanks. 


Stress at Base . . . . . = 6°26 tons per sq. in. 
Safe Stress, Steel Plates . .= 7 i ~— a 
i » High Tensile Rods = 12 a a 


as fig. ABC, over which is transposed the graphical method 
showing the stress in the steel plates or rods, and indicating the 


Wt. of water = 62°4 Ibs. per c.ft. 

Wt. of earth = 100 lbs. per c.ft. 

Angle of repose = 40°. 

Safe tensile stress of steel = 7 tons per sq. in. 
Tensile stress in concrete = 100 Ibs. per sq. in. 





1000 Ibs. per sq. in. would be a maximum for such a concrete 
as is used. 

Again, under the regulations tensile stress is not accep‘ed for 
design purposes; and while concrete is capable of ™ isting 
some tension, the value would be very low, approximating to 


one-tenth the compressive stress, though there are few corro. 
borative data available. The stress-strain relationship js not 
constant for concrete; the strains increase more rapidly than 
the stresses, so that there is no elastic limit, and, further, the 
relationship varies with the quality and proportions of the 


aggregates. The values for compression differ from 1,500,000 
to 4,000,000 Ibs. per sq. in., with a generally accepted figure of 
2,000,000 Ibs. per sq. in. for a 1: 2: 4 concrete, and for tension 
a value of one-tenth the compression value. In general terms, 
a concrete subject to 60 Ibs. per sq. in. tension will stretch a 
certain amount, but if subjected to twice the tension the stretch 
will be 3 to 4 times as great. 

The following table is compiled in order that the conditions 
of loading and the corresponding stresses and strains may be 
easily compared. 

We may therefore divide the above into two different bases 
of design for exactly the same conditions—first, for the steel 
and reinforced concrete tanks, and, secondly, for the partially 
reinforced and mass concrete tanks. In the first case, though 
the effect of the earth behind the walls is neglected, it must 
exert some force inwards, which means that the stress in the 
steel plates or rods is actually less than as calculated, or in 
other words the factor of safety is increased ; and concrete fully 
reinforced with steel rods under tension stretches uniformly 
with the rods. In the second case, the inward earth pressure 
may be less than that accepted in the design. The stress in the 
concrete is therefore increased, meaning a decrease in the 
factor of safety; and, further, a mass concrete tank subject to 
tension is liable to crack at intervals round the walls at such 
points as may be weakest. 

I have prepared a few diagrams and photographs of actual 
work carried out at Bolton from which may be judged the 
varying conditions of ground over a very small area, and the 
methods adopted in the construction of the earthworks; and 
the slides are shown in order of progress of the work. 

In the first place, there is No. 1 well, the first deep excava- 
tion work engaged upon in 1924. Preliminary information 
was gathered respecting the nature of the ground. Two open 
excavations showed a permanent water level of approximately 
16 ft. B.D.; No. 1 retort bench was founded on a good bed at 


Elastic modulus for steel in tension and compression = 
30,000,000 Ibs. per sq. in. 

Elastic modulus for concrete in compression = 2,000,000 Ibs. 
per sq. in. 

Elastic modulus for concrete in tension = 200,000 Ibs. per sq. in. 





Water Pressure 


Earth Pressure 
in Lbs. per Sq. Ft. _ | 


| Increase in 
Diameter of Tank 
In | 
} 
| 








j - 
; Tension in Wall | Thickness of Wall, 
a in 1) ye t. | on wb ce (90 — $)) > Win d | 4 | in Ins. 
=624x 2. | as ae 2. T+ * 12 _ ft. x 12x d 

100 = 20 x 0°46". | E. 
Mass concrete tank. . . . .| 1248 435 813 X 90 = 734170 | 54°5 1°21 
Steel platetank. .... =. 1248 Neglected | 112,320 | o'6 | 1°13 
Reinforced concrete tank . . . | 1248 a | 112,320 | o°6 | 1°13 

| 


manner in which the area of steel is decreased from bottom tc 
top. In the design of steel plate tanks water pressure only is 
considered, neglecting the value for earth pressure; and while 
the same basis is usually employed for reinforced concrete 
tanks, many instances will be found where the earth pressure 
is accepted, and also where a partial reinforcement has been 
atmiak 

Again considering a section of the wall at a mean depth of 
20 ft., we have a total stress on one section, either steel plates 
or rod reinforcement, of 1248 x 180 + 2 = 112,320 lbs. For 
mild steel with a safe tensile stress of 7 tons per sq. in., the 
thickness of the plates is 112,320 + (7 x 2240 X 12) = o'6in.; 
and for reinforced concrete walls an equivalent sectional area 
of steel rods is employed. 

I will now compare the materials used in the three types of 
construction. Mild steel plates are made to a standard speci- 
fication, and a stress of 7 tons per sq. in. is a fairly constant 
value. The relationship between stress and strain varies very 
slightly under either tension or compression, and is generally 
accepted at 30,000,000 Ibs. per sq. in. The same applies to 
mild steel rods used as reinforcement. For concrete, however, 
the composition, for both quality and proportions, differs enor- 
mously, and coupled with the mixing and laying has a definite 
bearing upon the stress which the concrete will bear. The 
composition of mass concrete for gasholder tank walls gener- 
ally varies between a 1:2: 4 and 1: 2}: 5 mixture or there- 
abouts; and the mixing and laying is not usually regarded as 
of the same importance as for the best reinforced concrete 
work. The safe compressive stress of a 1: 2: 4 concrete with 
an aggregate of }? in. and down, according to the L.C.C. 
Regulations, should not exceed 600 Ibs. per sq. in.; and I can 
scarcely conceive a practical case where this value would be 
toe low—even under the best of conditions a safe stress of 





| 


8 to 10 ft. depth; a railway excavation 9 ft. deep was through 
dry sand and gravel, the level of the lower yard was approxi- 
mately 10 ft. B.D.; and the positions of these four items were 
within a 150-ft. radius of the site. Further, we had in mind 
that the surrounding district was known to be water-bearing 
ground, being at one time termed Spa Fields. 

The original intention was to build a brick tank; but cer- 
tain causes determined a reinforced concrete type, and the de- 
sign of vertical beam and slab walls with roof and base slab 
necessitated the excavation being made in bulk approximately 
70 ft. by 50 ft. by 22 ft. deep. The exact nature of the ground 
as seen upon excavation proved that the inferences made from 
the preliminary data were not altogether correct. Foundations 
for two tower scrubbers, a chimney flue, an old 24-in. gas main, 
and a round 20-ft. well were encountered within the top ro ft. ; 
and the remaining 12 ft. was to all appearances a good gravel 
with sand in patches which would stand to a fairly steep angie 
when the excavation work was completed. But during excava- 
tion it was a running mass of mixed material forming a thick 
slurry at the bottom of the excavation during wet weather. 
Force of circumstances necessitated the sides of the excavation 
being left on a slope as shown by the slide; and once these 
sides had been trimmed, no further land slips were experienced. 

Fig. 15 illustrates a section through the foundation for 4 
steel chimney which had to be placed immediately alon side 
the existing brick chimney. The foundations of the boiler 
house erected in 1924 were through a firm sand upon a gr: velly 
clay bed; but upon digging for the chimney foundation a patch 


of running sand was struck in one corner which caus: | the 
gravel and clay to become soft. The excavation was tin = 
1c 


with sheet piling and then driven to the shale bed upon 
the concrete base was laid. 


Fig. 16 shows a section through the No. 2 well. This sit 
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was bounded on one side by the No. 1 well; on the opposite 
side the old puddled brick tar and liquor tank was approxi- 
mately 6 ft. from the excavation ; while on the other two sides 
were the machinery house and the old retort house. Owing to 
the close proximity of the plant on the three sides, careful 
timbering was deemed essential, and the type indicated was 
adopted. Evidently it was suitable, since no detrimental effects 
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Fig. 15.—Cross Section through Chimney Foundations. 


upon the adjoining building have developed. The ground was 
more difficult to contend with than for the No. 1 well, contain- 
ing more sand and being more heavily charged with liquor and 
tar, so much so that on practically the whole of the three sides 
secondary boards and straw had to be rammed behind the sheet- 
ing boards as they were driven down. These sheeting piles 
could not be driven through the ground in advance owing to 





Fig. 16.—Cross Section through No. 2 Well. 


the presence of large stones and boulders, and the ground had 
to be dug from the toe of each board, and the board driven 
down a matter of 6 to 12 in. and.packed behind with straw. 
Fig. 17 illustrates the section through the No. 2 well excava- 
tion, and shows its relationship to the existing brick tank. 
The ground between was evidently filled-in material with a 
large percentage of sand, and in wet weather was like porridge. 
It will be noticed that live steam, gas, and tar mains were 
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Fig. 17,—Cross Section through Existing and New Wells. 


running along the edge of the excavation, and these were suc- 
cessfuily slung so as to prevent deflection should the ground 
sink. A singular feature was unearthed during this excava- 
ton. We had encountered a 4-ft. round filled-in well, and at 
20 {t. down the sides finished; but the filled-in material con- 


tinued 


r through the shale bed. At 22 ft. down a workman was 
trimnii 


g up the base slab over the shale when by accident his 





pick pierced the shale, and a 4-ft. culvert was uncovered, ex- 
tending 20 ft. in two opposite directions, fortunately just clear 
of the machinery house and the No. 1 well. 

Fig. 18 shows a section through the foundations of the re- 
tort houses. No. 1 bench foundations were known to be as 
indicated; but upon digging for the No. 2 bench a 60 ft. by 
12 ft, deep tank was encountered. Upon this site a heavy brick 
purifier house previously existed, and a small tank under this 
house was used for storing gas liquor; but the extent of it was 
not known until the building was dismantled and the top un- 
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Fig. 18.—Cross Section through Retort Benches. 


covered, when the round tank became observable. A division 
wall of the purifier house had been carried through the tank, 
and the larger area had been filled in. This filling was flooded 
in gas liquor to such an extent as to render the filling untouch- 
able, so much so that when it was handled it fell to a porridge 
and gave off a most objectionable odour. We were practically 
certain that a shale bed existed about 23 ft. B.D., and it was 
decided to pile the whole site. 

Fig. 19 shows a section through the crusher pit to No. 2 
bench. 

The ground was of a similar nature to that experienced in 
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Fig. 19. Cross Section through No, 2 Crusher Pit. 


the two wells; and straight compression timbers from side to 
side were adopted with sheeting boards and straw. ‘The top 
8 ft. was sloped in order to reduce the weight on the timbering, 
to prevent the various other contractors dumping materials 
close to the excavation, and to facilitate the driving of the 
timbering at the lower stretches. The clay and shale were very 
treacherous, falling down in large patches if unsupported, and 
softening to slurry under water. 

I wish now to refer to the adaptation of the theoretical pres- 
sures to actual engineering practice; and without committing 
myself to any particular formula I make these few remarks. 

In the first place the weight of any particular excavation will 
vary from point to point, but the unit weight for design pur- 
poses can be ascertained from the average material with reason- 
able accuracy. 

The value of the angle of repose for any material will be 
found to vary to some extent, depending upon the viewpoint of 
the person observing the ground, the weather conditions pre- 
vailing, and the period of time the particular material has been 
exposed ; and the conditions of the unexcavated ground—that is, 
the ground which the wall is to support—may be totally different 
from the conditions that the same material would be exposed 
to in the open or when excavated and dumped. The value for 
a design should be accepted only after very careful considera- 
tion of the data available, and further should be reconsidered 
in the event of the excavation work providing information at 
variance with the preliminary data. 

As regards the particular theory which will give results in 
agreement with general practice, the ‘‘ approximate wedge ” 
theory, with a further allowance for friction between the earth 
and wall, or Poncelet’s theory, will be found to have preference. 

2 

Liquid pressure is shown by the formula a and the 
earth pressure theories can ail be expressed by the formula 

e 





multiplied by a coefficient ; but it is this coefficient whict, 


possesses so many variables. 
There is one other feature which I should here mention in 
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relation to the straining of the tank walls. In practically all 
cases the outward pressure due to liquid is greater than the 
inward pressure due to the earth, and we should determine the 
effect of the straining of the wails, especially of circular type, 
and the amount of passive resistance the earth will offer against 
same, The diameter of a tank will increase slightly as it is 
filled, dependent upon the tensile stress within the materials, 
and the tendency is to squeeze up the surrounding earth. The 
earth’s capacity to resist this compressive force, or its passive 
resistance, is a very indeterminate factor, and generally may 
be over-estimated. In most constructions the tank walls are 
built away from the earth, and the space between is filled in. 
No matter how hard we may feel that the filling has been 
rammed, its solidity is by no means equal to virgin earth; 
further, ‘the tanks are generally put into commission before the 
filling has settled permanently. Consequently while this fill- 
ing may be sufficient to present the active pressure of the earth 
inwards, it may not be in an efficient enough state to offer 
passive resistance to the active force due to the outward liquid 
pressure. 

The choice of design for rectangular tanks will lie between 
massed brick or concrete and reinforced concrete, and in the 
latter case between the counterfort or cantilever walls for open 
tanks and the vertical beam and slab wall for closed tanks. 

In considering the tightness of a tank the question arises as 
to the advisability of using puddle. The present-day tendency 
is to omit puddle and rely rather upon some proofing compound 
or a richer concrete, and of the three I personally prefer the last, 
with the additional precaution of correct mixing and laying and 
vigilant supervision. For water storage tanks the use of 
asphalt forms an excellent preventive against leakage, and for 
tar and liquor storage tanks a brick lining adds to the safety. 

I express my appreciation of the kindness of my Chief, Mr. 
W. J. Smith, B.Sc., in permitting me to add our experience of 
the earthworks at Bolton; and in conclusion, although I have 
put forward these theories tentatively, I hope they will prove 
not only instructive but useful. 


Discussion. 


Mr. W. J. Smirn said that the confidence shown by the President 
in members of the Junior Association had been fully justified, and 
they were all indebted to Mr. Platt for coming forward with this 
paper. That he had a firm grasp of his subject was shown by the 
way in which he had collected data and set them out in a form 
convenient for the use of engineers. Dealing with his subject in 
a masterly way, he put forward points which were of considerable 
importance in foundation work. Attention was called to the neces- 
sity of taking each case on its merits, instead of adopting rule- 
oi-thumb methods, and allowing in all cases the same thickness of 
wall regardless of the ground conditions. The comparison of the 
materials used in construction was important. In steel tanks the 
strain was equalized throughout the whole circumference. Where 
plain concrete was used this did not obtain to the same extent, 
owing to variations in materials, and in their mixing and laying. 
This inequality could be overcome to a great extent by steel re- 
inforcement, even if only partial in extent. He thought Mr. Platt 
was right in pointing out the varying nature of the load to be ex- 
pected from earth backing. It was certainly better to assume a 
ininimum angle of repose. The paper did not lend itself to criticism, 
but if any member was not quite clear about any of the points 
which had been put forward, no doubt they would be explained. 

Mr. H. E. Stone (Birkenhead) asked whether Mr. Platt had ex- 
perienced any difficulty with the cast in situ piles. Personally he 
had not had any trouble. It was mentioned that a special cement 
could be used in order to get piles set and driven within a short time. 
He had not found that necessary, At the present moment they had 
a job on which ‘ Ferrocrete ’’ was used for most of the piles, and 
they were driven in about a fortnight after being cast. When 
‘Ciment Fondu ’’ was used, they drove piles within three days. 
He was favourably impressed with that material for such purposes, 
but, of course, it was rather expensive. Generally, reinforced piles 
made the cheapest job. The author had spoken about 600 Ibs. per 
sq. in. as the compressive stress of a 1: 2:4 concrete, according to 
the L.C.C. regulations. It was not quite clear whether Mr. Platt 
considered this figure should be exceeded; his (the speaker’s) opinion 
was that it would be very unsafe to take a higher figure. 

Mr. J. H. Crece (Burnley) said that to his mind the paper showed 
how necessary it was that the Education Scheme of the Institution 
should take more cognizance of constructional engineering. In re- 
cent years there had been a tendency to give too much time to the 
mechanical side and too little to constructional engineering. Were 
the walls of the liquor tanks built with vertical or horizontal joints? 
What was the result when tested for imperviousness to moisture? 
He himself had had great difficulty in getting perfectly tight joints 
when constructing tanks for holding liquor or water, whichever 
method was adopted. 

Mr. Patt, in reply, said Mr. Stone had raised the point whether 
the pile should be pre-cast or cast im situ. The present tendency 
was to adopt the latter without reinforcement, except for the top 
6 ft. or 7 ft. Of course, the length of the pile would depend upon 
how far the hard substratum was below the surface. The standard 
length was 30 ft., but a 6-ft. pile could be used comfortably if 
provision was made against the side-buckling due to the tendency 
in subsidence running towards the pile. It was all a matter of 
making the pile sufficiently strong to withstand the conditions. 
The present-day tendency seemed to be to use a fast-setting cement. 
‘ Ferrocrete ’’ was the standard cement now made in England, and 
the price was only a few shillings above that of the ordinary stan- 
dard slow-setting cement. In setting properties it was much quicker. 
Using ‘* Ferrocrete’’ cast in situ piles could be driven in about 
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three days, whereas with ordinary slow-setting cement the same 
job would require a fortnight. For pile work ‘*‘ Ciment Fondu ”’ had 


advantages over ** Ferrocrete;’’ it was more rapid and harJer in 
the first few days of setting. Of course, the price of ‘ © inent 
Fondu ’’ was about twice that of ordinary slow-setting cement. As 


regards the compressional stress allowed upon concrete being 6co lbs, 
per sq. in., this was for a standard 1: 2: 4 concrete under the exist- 
ing L.C.C. regulations. Another set of regulations had b: it 
betore the L.C.C. for consideration, and perhaps the stress figure 
for standard 1: 2:4 concrete would be made higher. In reinforced 
concrete work everything depended upon how one reinforced. If 
the pillars were reinforced in a certain manner the 600 lbs. ght 
be increased to 750 lbs. Messrs. Earle had made an enormous noum- 
ber of laboratory tests upon cement, and had obtained stresses of 
about 1050 lbs., if his memory was right, for a 1:2:4 mixture 
of ballast, graded sand, and cement, but one could not expect to get 
this in actual work. If too much water was put in, one got a bad 
concrete; if too litthe water was put in, one got a bad concrete full 
of voids. It was necessary to keep between the two; and only years 
of practice could tell one what to obtain. The tanks were con- 
structed with horizontal joints. He was against vertical joints. 

The PReEsIDENT said he thought a paper of this kind should not 
pass without an expression of thanks to Joseph Astin, the inventor 
of Portland cement. He founded a British industry which was 
now world wide. Many people thought it was called Portland cement 
because it was invented in Portland. That was not so; it 
called ‘* Portland cement” because it had the colour of Portlan .d 
stone. If Joseph Astin had been born where the material was ready 
to hand, he might have made a fortune. 


i 
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JOHN WRIGHT & CO. AWARDED GOLD MEDAL 
AND DIPLOMA AT THE SMYRNA EXHIBITION. 


We reproduce a photograph of the Diploma awarded by the 
Committee of the Smyrna Exhibition to Messrs. John Wright 





& Co., for excellence of quality in gas cookers and gas grates. 
A very fine Gold Medal accompanied the award of the Diploma. 
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This is a further instance of the quality of John Wright’s 
products meeting with more than ordinary acknowledgment, 
and proving that this quality is equally famous in the far-away 
countries of the world as it is at home. 
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Aluminium Coating by a Non-Electrolytic Process.—According 
to Leon McCulloch, of the Research Department of the Westing- 
house Electric and Manufacturing Company, of East Pitts- 
burgh (in a paper read to the American Electro-Chemical Society) 
a dead-white coating can be given articles of aluminium by 
boiling them in “ milk of lime ” with the addition of a ‘ittle 
calcium sulphate. No electric current is needed. The co:''!ngs 
are not so thick, nor are they so hard, as those formed by 
electrolytic methods, but their dead white colour gives them a 
better appearance. They may on this account have various 
uses. They might, on account of their porous structur and 
their good adherence, make an excellent foundation upon ‘ ich 
to apply paints or enamels to aluminium. 
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“WET” PURIFICATION 


OF COAL GAS—A REVIEW OF PAST AND 


PRESENT METHODS. 


By L. S. Picktes, M.Inst.Gas E., of Halifax. 


[A Paper before the Manchester District Institution of Gas Engineers, Oct. 4.] 


The aim of this paper is to present the position of the gas 
industry so far as modern practice in ‘‘ wet ”’ purification is 


concerned, and to speculate upon probable future developments | 


which may be expected to result from the ever-changing re- 
quirements of the times. 
HISTORICAL SURVEY. 
Developments in the practice of ‘‘ wet ’’ purification may be 
divided into three periods—First, 1792-1851; second, 1851-1905 ; 
third, 1905-1923. 


THE FIRST PERIOD, 1792-1851. 
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Fig. |.—Accum, 1805. Early Plant for the Manufacture of Coal Gas. 


It will be seen from the figure that the gas was considered 
ready for use after little or no purification. This state of things 
did not exist long before it became obvious that a method 
would have to be found to free the gas from impurities, as 
apart from the sulphurous fumes produced by the gas when 
burning, the crude gas quickly reacted with the copper and 
brass service pipes, often causing a complete stoppage of the 
supply. In 1808 Winsor used lime-water for the extraction of 
the sulphuretted hydrogen. The washer he used is shown in 
fig. 2, and was simply a square box containing a perforated 
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Fig. 2.—Winsor, 1808. 


plate, which caused the gas to bubble through the lime-water 
contained in the box. We have here the first application of the 
Principle of the Livesey washer. About the same time Taylor 
patenied a method of purifying gas (made from bones and 
anima! matter) from sulphuretted hydrogen by lime-water and 
from ammonia by dilute sulphuric acid, though he did not apply 


this method to coal gas. 

In 1817 we find the record of a patent gas washer by Wilson 
Which shows a knowledge of the use of ammoniacal liquor as 
an absorbent of sulphur compounds. In his specification he 
states that the invention relates ‘* to the purification of coal gas 
from sulphuretted hydrogen by means of ammoniacal gas, 
which may be achieved by causing a stream of this gas to mix 
with the coal gas and to pass through a perforated plate placed 
under the surface of water contained in a suitable vessel before 


























reaching the gasholder.’’ The reactions involved, though not 
understood at that time, are: 


NH,OH + H,S = NH«HS + H,O 
2NHsOH + H.S = (NH,),S + 2H,O 
2NH,OH + CO, = (NH,)yCO, + H,O 
NH,OH + COs = NH,HCOs 


Although Wilson’s apparatus was adopted by the London Com- 
panies, ‘‘ the ammoniacal liquor produced proved to be not only 
unprofitable, but an obnoxious, troublesome drug, which 
caused the greatest inconvenience in its disposal. In many 
cases it was allowed to flow into the sewer, river, or sea, ac- 
cording to the position of the works, thus often giving rise to 
serious complaints and contributing greatly to retard the pro- 
gress of gas lighting.’* Clegg, therefore, used milk of lime 
as the washing medium in place of liquor, and to overcome the 
slight solubility of the lime added a hand-driven paddle, while 
Malam placed three of these washers on the top of one 
another in order that one man could operate three machines. 
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Fig. 3.—Wilson, 1817. Clegg, 1819, 


The chief drawbacks attending the above method were the 
difficulty of disposing of the effluent, ‘‘ blue billy,’ and the 
pressure thrown on the retorts. Bowditch, commenting upon 
this effluent in 1867, says, ‘‘ the Sanitary Regulations most 
properly prevented the running of the ‘blue billy’ into 
streams and rivers;’’ hence the introduction by Phillips in 
1817 of his so-called ‘‘ dry lime purification process’? was 
widely welcomed. 

In describing his invention Phillips states that he takes a 
quantity of well-burnt lime and adds sufficient water, so that 
the particles of lime just adhere together, ensuring contact with 
the gas. This prepared lime is then placed upon perforated 
trays in closed vessels and the gas caused to pass through it. 
Several trays and vessels were used depending upon the quan- 
tity of gas to be purified. 

The reactions involved in the use of lime, as understood 
to-day, are as follows: 

Ca(OH), + CO, = CaCOs + H,O 

Ca(OH), + H,S = CaS + 2H20 

CaS + CO, + HeO = CaCOz + H,S 

Ca(OH), + 2H2S Ca(SH), + 2H2O 

Ca(SH), + H,O = CaOH.SH + H,S 

or 2Ca(SH), + Og = 2CaOH.SH + 2S 
2CaOH.SH + CS, = HeS + Ca(OH)e.CaCSg, 
or 3CaOH.SH + CSe + H,O = 2H,S + 2Ca(OH),CaCSs 

Although this process overcame the effluent problem of that 
day, the engineers were faced with the problem of disposing of 
the spent lime sludge. This difficulty led to the introduction 
of oxide of iron by Hill in 1849. He claimed that the oxide, 
after use, ‘‘ might be restored to its original efficiency by ex- 
posure to air and could be used over and over again until the 
material became so ‘ clogged ’ with precipitated sulphur that the 
gas could not effect contact with the oxide; the accumulated 
sulphur could be then converted into sulphuric acid.’ This 
process only removed the H,S; but in spite of this, it proved a 
great boon, particularly to the smaller gas companies, who 
were relieved by it from the difficulty attending the disposal of 
the foul line. 

There were wide differences of opinion as to the advisability 


1 ‘* Peckston on Gas Lighting,’’ 1819. 
Re-quoted in the ‘‘ 
2 “* Bowditch on Coal Gas,"’ 


Gas Journal,’’ 1874, Oct. 6, p. 467. 
1867, p. 20. 
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of using water or/and ammoniacal liquor to free the gas from 
ammonia owing to the loss of illuminating power produced by 
the washing process. Also, several of the Metropolitan com- 
panies tried sulphuric acid but discontinued its use for the same 
reason.’ To this failure in the purification of gas by acids 
may be partly attributed the care subsequently bestowed upon 
the utilization of the ammonia products of gas-works, for as 
large sums were realized from the sulphate of ammonia, ob- 
tained by the acid purification, the value of the impurity came 
to be recognized, and gradually other means were adopted to 
secure the profit. 

This brings us to the close of the first period, during which 
we find an almost universal output of comparatively foul gas, 
with gas engineers divided in their ideas as to the best method 
of purification, increasing difficulty in the disposal of foul lime, 
and, lastly, a growing interest in sulphate of ammonia as a 
possible source of revenue. Apart from these difficulties there 
was dissatisfaction among consumers, caused by the deleteri- 
ous action of the products of combustion from the gas supplied, 
upon the brass fittings, furniture, books, &c.; and public 
opinion in London was finally responsible for ‘*‘ The Central 
Consumers’ Act ”’ of 1851, which imposed a limit of 20 grains 
per 100 c.ft. of gas supplied, instituted penalties for failure to 
keep within this limit, and so made imperative the development 
of an effective method of removing sulphur compounds from 
the gas. 


THE SECOND PERIOD, 1851-1905. 


The following extract from a copy of the ‘‘ Lancet ’’ (1860) 
sums up the situation: ‘‘ The foulness of London gas with 
sulphur has been loudly complained of ... for nearly 20 
years.... In 1851 Parliament... enacted that... any 
excess of 20 grains of sulphur should be subjected to a heavy 
penalty. The Gas Companies . . . were so wholly unable to 
comply . . . that the case was given up as hopeless.” 

The public interest in this question constituted a definite 
menace to the prosperity and advance of the industry, and 
called for the serious attention of both engineers and chemists, 
who, however, retarded progress for some years by electing to 
attack the problems before them, each from their own stand- 
point. Consequently, much ingenuity was expended in the pro- 
duction of weird machines on the one hand and complicated 
chemical methods of extraction on the other. 

The work of R. H. Patterson first claims our attention, as 
according to the ‘‘ Lancet ’’ he at once completely solved the 
problem. ‘* Mr. Patterson has laid the gas consumers under 
considerable obligations. His process of purifying the gas by 
the ammonia contained in it is at once ingenious, effective, and 
economical . . . and, as a contribution to the final settlement 
of the ‘ Sulphur Question,’ is worthy of the author’s... 
painstaking research and lucid exposition.’’ Although Patter- 
scn’s work hardly takes us so far as this report would indi- 
cate, he certainly led the way to the development of an effective 
system of wet purification. 

His method, in brief, was as follows: Two vessels were em- 
ployed, each charged with ammonia, lime, or caustic hydrate. 
In the first vessel sulphuretted hydrogen and carbon dioxide 
were absorbed; but the carbon dioxide, having the greater 
affinity for the absorbing fluid, gradually expelled the sul- 
phuretted hydrogen. Thus the hydrate in the second vessel 
quickly became a fairly strong alkaline sulphide with a great 
affinity for carbon di-sulphide and sulphur dioxide; the sul- 
phuretted hydrogen remaining passed forward to the dry puri- 
fiers. It is, however, necessary to have a strong solution of 
ammonia in the first vessel in order that all the carbon dioxide 
may be absorbed; and the difficulty of obtaining this solution 
was the chief cause for the failure of this system. 

This brings us to the work of Hill, Livesey, and Holgate, 
all of which work is on the so-called ‘* decarbonization of 
liquor ’’—in other words, attempts to obtain this strong am- 
moniacal solution by recirculating the liquor and periodically 
expelling the carbon dioxide. Livesey first tried to desulphurize 
the liquor by passing it down a coke tower, up which he passed 
cooled waste gases from the retort stack. This plan, though 
partially successful, ‘‘ did not pay;’’ and in 1869 Hill came 
into the field with another method for removing both sul- 
phuretted hydrogen and carbon dioxide, by heating the liquor 
to approximately 190° to 200° Fahr. 

Referring to the Hill process in 1875, G. Livesey said: 
‘* Were it not for the necessity of reducing the sulphur com- 
pounds, the purification from carbon dioxide and sulphur 
dioxide could be almost entirely accomplished by means of the 
liquor, charging the ordinary purifiers with oxide, simply as 
catch vessels; but an alkaline sulphide being needed for the 
sulphur compounds other than sulphuretted hydrogen, the use 
of oxide has been almost entirely discontinued, and the puri- 
fiers charged with lime. . . . So far as I have gone, the puri- 
fied liquor has been chiefly used for absorbing carbon dioxide 
from the gas, though it also absorbs a considerable proportion 
of the sulphuretted hydrogen. The former impurity is, how- 
ever, removed to such an extent that the quantity left in the 





® Uriah Haddock, 1819, was the first to use ‘ acidulated water "’ (i.¢., 
dilute acid) for ammonia extraction ; and later, about 1840, sawdust soaked 
with sulphuric acid was also tried in an endeavour to get intimate contact 
between the acid and the gas. 


gas as it leaves the scrubbers is too small to be estimate: 
relieving the lime of over half its work and the apparaius of 
the excessive pressure caused by the caking of the carbona‘e of 
lime. .. . At present the purified liquor is used main\y for 
removing carbon dioxide, leaving the lime to absorb sufi: ient 
sulphuretted hydrogen to convert it into sulphide, and so to ceal 
with the sulphur compounds; but we are not going to stop 
here. . . . Sulphide of ammonia, when free from carbon 
dioxide, has been proved by experiment to be as effective an 
absorbent of the sulphur compounds as is the foul lime . . . so 
that we shall shortly be using ‘ caustic’ liquor for the re- 
moval of carbon dioxide and sulphuretted hydrogen ; a solution 
of ammonium sulphide for the obnoxious sulphur compounds; 
a water scrubber for the remaining ammonia; whilst the exist- 
ing purifiers will be charged with oxide only as catch boxes; 
thus cheaply and effectively accomplishing the complete puri- 
fication of gas in closed vessels without nuisance.’* 

Three years later F. Livesey, of London, confirmed this work, 
summarizing his findings as follows: ‘. . . the best purifying 
results both as to sulphuretted hydrogen and carbon dioxide are 
obtained by bringing the gas produced from a certain quantity 
of coal into contact with from 3 to 6 times® the quantity of 
liquor produced from the same quantity of coal, and at the 
same time subjecting the liquor to a continuous purifying 
process. . . . Whether the purification of the gas will be im- 
proved by concentrating or distilling the ammonia is still an 
open question, for when strong ammonia is used that im- 
purity is so readily carried forward.” 
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Fig. 4.—Hill, 1869-74. 


The efficacy of Hill’s process was now generally accepted ; 
and he further improved his method by another patent in 1874, 
in which he overcame the primary drawback of excessive am- 
monia losses due to lack of heat control. All that now re- 
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Fig. 5.—Holgate, 1893. 


mained to perfect this method was the utilization of som 
source of ‘‘ waste ’’ heat, to remove the expenditure attached 
to the heating of the liquor; and in 1893 Holgate laid down 
plant in Halifax with which he achieved this object. Holgat 
utilized the heat of the waste gases from the saturator of {he 

4 Trans. of the British Association of Gas Engineers, 1875, p. 26. 

5 Lewis T. Wright deduced, from an exhaustive study of the hyd 
equivalents of the acids and alkalis in the gas, that the liquor from a ¢ : 
quantity of coal would require to be re-circulated 3°77 times to engage cul'™ 
pletely the acids from the same quantity of coal. Ref. “ Journal of as 
Lighting,’ 1886, Vol. 48, pp. 280, 329, 373, and 511. 





6 ** Journal of Gas Lighting,"’ 1904, Vol. 87, pp. 526, 601, 657 and 7 
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sulphate plate to preheat the liquor fed to the still.’ He pre- 
heated to 200° Fahr. more liquor than was required by the 
plant, cooled this surplus, and returned it to the washing plant. 
He thus obtained a continuous supply of decarbonized liquor 
(at no extra cost) for the extraction of carbon dioxide; reduced 
ammonia losses by fixing the ammonia in the form of sulphide ; 
and secured a rich feed liquor for sulphate of ammonia manu- 
facture. Further, records show that the sulphur content was 
kept very low during the working of the plant, and the lime and 
oxide purifiers dealt with nearly double the quantity of gas. 

Reviewing the position at the close of the second period, we 
find the almost total extraction of the sulphur compounds by 
ammonia a proved and practicable possibility. In spite of this, 
the methods of Hill, Livesey, and Holgate had not many 
adherents; the majority of engineers still preferring to extract 
what sulphur they could with a weak, non-purified liquor, and 
to rely on the lime in the purifiers to extract the remainder. 
In consequence, oxide of iron, which had power to extract only 
sulphuretted hydrogen, was sparingly used; and dry lime puri- 
fication costs, with their attendant disposal troubles, remained 
a big charge on the undertakings and a source of nuisance to 
the dwellers in the vicinities of gas-works. 


THE THIRD PERIOD, 1905-1923. 


We have now reached the point where we require to turn to 
the legislation affecting gas-works to discover why the ap- 
parently successful process of purification completed by Holgate 
and published in 1904 was not adopted by the industry as a 
solution of the purification troubles which had, up to this time, 
dogged the steps of the gas engineers. 

In 1905 we have the passing of the London Gas Act which 
“removed liability to forfeiture for sulphur compounds other 
than. sulphuretted hydrogen,’ and thus removed the chief 
factor which had led to the development of the liquor process— 
namely, the necessity to remove the carbon disulphide and sul- 
phur dioxide from the gas. As early as 1873 the value of gas 
as a heat developing agent was recognized, but the possibilities 
opened up by this were not generally appreciated. The advent 
of the incandescent mantle in 1886. with its ‘‘ light from heat ”’ 
principle, coupled with the enormous possibilities of utilizing 
gas as a heating agent, all tended to a lowering of the illumi- 
nating standards. Gas undertakings generally began to apply 
for powers to allow them to reduce the illuminating power of 
the gas supplied, while in the London area a reduction from 
16 to 14 candles was followed by the introduction of an im- 
proved burner, the Metropolitan Argand No. 1, which, by 
giving a greater candle power per foot than the Referees’ flat- 
flame burner, permitted a still further reduction. This burner 
was later superseded by the Metropolitan Argand No. 2, which 
showed a further increase of roughly two candles per foot over 
the previous standard; and this burner was adopted in 1916 by 
the Metropolitan Companies. 

Owing to the compulsory extraction from the gas of benzole 
and other hydrocarbon oils, made necessary by the demands of 
the Great War, legislation in the form of the ‘‘ Gas (Standard 
of C.V.) Act, 1916,’ made it possible for gas undertakings, on 
application, to change-over from the candle power standard to 
a heating standard, and the ‘‘ Gas Regulation Act, 1920,’’ made 
this voluntary change-over compulsory and universal. This 
lowering of the illuminating standard and final change-over to 
a ‘“‘ Therm ”’ standard, which commenced immediately after 
the London Gas Act, 1905, gradually and finally removed the 
necessity to extract the carbon dioxide, since the small amount 
present gave no difficulty in meeting the statutory require- 
ments. 

Thus, as the removal of the sulphur compounds (other than 
sulphuretted hydrogen) and the carbon dioxide became no longer 
necessary, Holgate’s process served no useful purpose, and oxide 
of iron quickly superseded lime as an absorbent for sulphuretted 
hydrogen, effecting a great reduction in purifying costs and the 
removal of the difficulties attending the disposal of the spent 
lime. The change to modern practice should be now clear, so 
that at the close of this period we find the majority of gas 
undertakings removing ammonia with weak liquor followed by 
clean water, and sulphuretted hydrogen by oxide of iron—as 
Livesey predicted ‘‘ in closed vessels without nuisance.”’ 

“xtensive improvements were made during this time in retort 
house methods and machinery, and although the aim was to 
incr ase the gas yield and the efficiency of the process, en- 
ginerrs consciously or unconsciously achieved an appreciable 
reduction in the proportion of sulphur compounds-present. The 
chief advances affecting the sulphur compounds were exhauster, 

‘ house governor, and hydraulic main improvements, per- 
“ng greater stability of conditions in the retort, thereby re- 

g the possibility of ‘‘ overpulling; ’’ better retorts and re- 

tort mouthpieces, reducing air leakages and the formation of 
sulphur dioxide ; heavier charges, which caused shorter contact 


rish. Design and Working of Ammonia Stills, p. 165. ‘‘ Considera- 
the thermal balances reveals that the distillation of gas liquor is self- 
ing, assuming all available heat is completely utilized . the 
portion of the heat is contained in the waste gases leaving the satu- 

vir tha’ of which 60 p.ct. is utilized in preheating the liquor 
ercng the still.’’ 


* Section 5, clause 7: 





of the gas with the hot walls of the retort ; and lastly, improve- 
ments in the laboratory assay ofscoal, which enabled the en- 
gineer to select the coal best suited for his particular plant or 
purpose. 

The present problem in purification which confronts us is 
again the disposal of spent material, namely, the effluent from 
the ammonia stills, the toxic nature of which has caused the 
consumer, this time in the guise of the sewage engineer, to 
complain bitterly of its deadly action on the living bacteria of 
his sewage beds. The first report on this problem was made by 
H.M. Alkali Works’ Inspector in 1906 and from that time 
until 1925 has been repeatedly emphasized, until to-day gas 
engineers have to consider a further revision in methods of 
purification in order to remove, or reduce, the toxicity of this 
effluent. A proposed solution of this problem forms the last 
phase of this paper. 


EFFLUENT PURIFICATION. 


In the manufacture of sulphate of ammonia we have from 
the stills an effluent containing phenol, higher tar acids, thio- 
cyanate, and thiosulphate. These bodies absorb oxygen, and 
if allowed to flow into streams or rivers will remove the dis- 
solved oxygen, which is necessary to aquatic life, from the 
water. It is now common knowledge that the purification of 
this effluent from these undesirable constituents is an extremely 
complicated and costly process, involving extra capital outlay, 
demanding more ground space for the erection of filters, de- 
phenolating towers, &c. 

The earliest work on this subject is, I think, due to Fowler, 
who in 1906 showed that the bacteria present in the sewage 
filter beds were not killed by the sulphocyanide and phenol con- 
tained in the effluent, provided they were given very small but 
gradually increasing doses of it. This method is applicable to 
any works which has plenty of spare ground for the erection of 
filter beds and effluent storage tanks. Further investigation 
was commenced under the direction of Dr. Bailey, H.M. Alkali 
Works’ Inspector, in 1921, at Hornsea Gas-Works, where, by 
blowing hot flue gases up a coke tower, down which was fed 
the settled effluent (compare Hill’s liquor process), a reduction 
of 42 p.ct. in the phenol content was obtained, while, after 
three years’ work, using a slightly modified dephenolating 
trough, a reduction of 65 p.ct. in the phenol was achieved.’ 

In the Annual Alkali Report’® Dr. Bailey, after 4 years’ ex- 
perimental work and investigation, says that ‘‘ it becomes more 
and more apparent that the problem must be tackled from the 
gas manufacturers’ side’’—in other words ‘ prevention is 
better than cure.’’ Before examining the problem from this 
angle, let us consider what is required. First, whatever the 
method employed, it must not add greatly to the cost of sulphate 
manufacture, particularly as at the present time this commodity 
is barely paying for itself; in fact, we might say, it is essential 
that the method adopted be self-supporting. Secondly, to en- 
sure its universal application the ground space occupied by any 
plant required must be at a minimum, since quite a large pro- 
portion of gas-works have little or no ground to spare. 

It is significant that from the very earliest days of the gas 
industry the crude coal gas has been treated in the various 
stages of purification in an alkaline atmosphere, due to the gas 
being kept more or less in intimate contact with ‘‘ alkaline ”’ 
liquor until reaching the purifiers. These conditions have 
proved ideal for the absorption and formation of complex 
noxious compounds, which up to the present have defied all 
attempts at their successful removal. The three chief offenders 
are— 


(1) Phenol Compounds formed by the reaction of the carbolic 
acid in the tar with the bases present in the alkaline 
liquor, forming phenolates. 

(2) Thiocyanates formed by the reaction of prussic acid and 
cyanogen with the alkaline bases, chiefly ammonium sul- 
phide in the presence of oxygen. 


(NH,)2S3 + 2HCN = 2NH4sSCN + He2S 
(NH4)2Ss + (CN)2e = 2NH,SCN + S 
(3) Thiosulphates formed by the inter-reaction of sulphur 
compounds (of an acid nature) in the presence of oxygen. 


2(NHy)2S + SO, + O, = 2(NH,)2S,0s 


A few figures taken from the reports of H.M. Inspector 
during the past few years, together with substantiating figures 
from the Halifax Works, will show much more clearly than 
words the extremely noxious nature of these impurities. 

It will be seen from these tables that in the case of the 
stored liquor (Table 2) 40 p.ct. of its constituents are noxious 
non-volatile compounds. When using the liquor for the manu- 
facture of sulphate of ammonia or crude ammoniacal liquor, 
these constituents will, therefore, remain in the effluent Sess 
the ammonia stills. Then, allowing for a reduction, due to 
condensed steam and water in milk of lime supplied to am- 
monia still, of 50 p.ct. (i.e., 2 vols. feed liquor to 3 vols. 
effluent), the effluent from the manufacture of crude ammonia, 
at the best, yields an oxygen absorption figure of 33 -p.ct. 


9 Leamington Priors’ Results. Ref. ‘‘ Gas Journal,'’ 1927, Vol. 177, p. 518. 
1 62nd Alkali Works’ Report, 1925, p. 10. ¢ 
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TABLE 1.—Samples of Liquor from Condensing Systems. Vertical Retorts. 
NOTE.—The figures in this table are taken from the Alkali, &c., Works’ Report, 1923. 











1 2 3 4 5 6 
—_ Tar Washers Scrubbers 
Retort House. Se a ( r.,-a Purifiers. Storage. 
Storage). Storage). 
Temperature of liquor,°C.. . . . . 61 20 es 


7 54 17 35 
Character of liquor - « « « »« « . | Brown, clear Yellow, clear Yellow, clear Colourless, clear Brown, turbid | Brown, clear 
Composition (volatile constituents, grms. 


per 100 c.c.)— 














Ammonia—Free SE es Sg A ee 1°45 0°73 2°24 2°11 0°16 1°02 
Sal. A pS GTR 0c 0°69 o'14 o'12 0°22 1°76 0°35 
ae 3 -. ke fs he. AER 0°87 2°36 2°33 I*g2 1°37 
SulphideasH,S ...... . o*o10 0° 125 0° 285 0° 305 0°020 0° 080 
Cymmetewe weer 2 ee et nil 0°020 0°035 0° 030 0°020 | nil 
Constituents ‘‘ B’’— . 
PhenolasCsH;OH . . .. . . 0° 334 0° 456 0° 220 o0°128 o'OI5 0° 327 
Thiocyanate as SCN art B.Oestib ite. te o°311 0°023 0° 143 o'o010 8*000 | o°216 
ThiosulphateasS. . . . . « . 0°087 0° 007 0'O17 0° 008 0° 397 | 0°045 
Higher tar acids as CgH,(OH)g . . . 0° 660 0*310 0°175 nil nil } 0° 385 
Oxygen absorbed by Impurities “* B ''— } 
(4 hrs at 27°3° C., parts per 100,000) 1350 | 1060 610 270 6500 1130 


Avutuor's Nore.—It will be noticed that all compounds under the heading ‘‘ Constituents ‘B''' comprise the nuisance forming substances. 


TaBLe 2.—Showing Complete Investigation of the Liquors Produced in the Various Plants at Haltfax. 
March, April, and May Averages, 1926. 





























Livesey & Effluent from Still. 
_ La rane —— Ry 9 
Retort House. Condensers aoe ee Eat see eee 
- Liquor from Atmospheric. | oi. Holmes [oo Semaonsennes Concentrated 
Storage Passing} Condensate givaner ends Liquor Plant Liquor—no 
Continuously. |Runs to Storage..¢76 Mixed with) andalsoto | Devil" Liquor 
Little Liquor |Hydraulic Main.| Mixed with 
from Storage. | Effluent. 
Colour of liquor, &c. Yellow, clear | Yellow, clear Yellow, clear | Yellow, clear | Deep Claret, 
clear 
Composition (‘‘A’’ volatile constituents, 
grms. per 100 €.c.)— 
eT se tice 0 Ses o' B15 2°085 0°995 o°815 nil 
Pee OE a i 0° 420 0°140 0° 385 0° 410 0°OI7 Assuming a 
ar we ws the 
Ws on finn’ eine « 3* f : : 4 t 
235 2°225 1° 380 1°225 O°OI7 of 50 P.Ct., 
Sulphide as H,S . 0° 1370 0° 3180 0° 2320 0° 1330 nil peer wae Se 
Cyanide as HCN 0'O100 0°0130 0° O150 0° 0070 nil of Effluent 
‘*B"’ Impurities— wil be: 
PheneleeCeMnOH . . .. + + 2» « 0° 3180 0° 2960 0° 235 0°255 oO’ 161 0-170 
Thiocyanate as SCN vw ts 0° 2850 0°2740 0° 292 0°272 0° 182 0°181 
ThiosulphateasS . .. . 0° 2620 0°0500 0°227 0° 250 O°152 0° 167 
Higher tar acidsas CeHa(OH)g . . . 0° 1100 nil 0° 1100 0°140 0° 080 0°090 
Oxygen absorbed by Impurities ‘‘B’’ 
(4 hrs. at 27°3° C., parts per 100,000)— 
Dustophenel: . «. «6 ois #8 % * 565 * 530 420 455 285 300 
og ot OED ng cy 6) & ) 8-8 235 225 240 225 150 150 
— OO ee eee ee 225 | 45 195 215 130 145 
Other forms (including higher tar acids), 
by difference , wwe te we 7° | 15 100 100 65 65 
Ty wd atite ei et 1095 815 955 995 630 660 











Nore.—The figures in italics show that practically all of the “‘ Impurities ‘B’"' are retained in the spent liquor from the ammonia still. 


decrease on that of feed liquor supplied to the plant. In the 
case of sulphate of ammonia plants, this figure is even worse, 
as the “‘ devil liquor ’’ (containing traces of phenol, higher tar 
acids, and pyridine) is also very often run to the sewage works. 


THEORETICAL CONSIDERATIONS OF THE PROPOSED NEw METHOD. 


Now suppose that in place of an alkaline gas liquor we plunge 
the gas immediately it leaves the dip pipe into an acid liquor 
(sulphuric acid) and keep it in an acid atmosphere until the gas 
leaves the condenser at atmospheric temperature. Omitting 
for the moment any bases present in tar, the only alkaline gas 
present in coal gas is ammonia, which will combine immedi- 
ately with the acid in the liquor, forming ammonium sulphate. 
The acid gases present—viz., sulphuretted hydrogen, hydro- 
cyanic acid, carbon dioxide, and sulphur dioxide—being weak 
acids, will be carried forward without reaction, with the possi- 
ble exception of sulphuretted hydrogen, which may, together 
with the ammonium sulphate, form a trace of thiosulphate. 


HgS + (NH,4)gSO, (NH4)gS208 + H2O 


With suitable sprays the entire ammonia content of the gas 
should be recoverable in the hydraulic main and condensers. 
After passing these, an alkali cream washer could be installed 
which would absorb the hydrocyanic acid and cyanogen in an 
easily recoverable form, as sodium or potassium, ferro- or ferri- 
cyanide, thus eliminating a very harmful impurity from the 
town gas. (It is estimated that So p.ct. of the corrosion in 
mains and meters is due to the action of hydrocyanic acid and 
cyanogen.) This alkali washer will also absorb from 50 to 
60 p.ct. of the sulphur compounds—sulphur dioxide, sul- 


phuretted hydrogen, &c.—from the gas, thus lightening the load 
on the purifiers and reducing the oxide purification costs. 

Examining the substances present in the tar fog issuing from 
the dip pipe in the same manner, we find that the nuisance form- 
ing compounds, created when using an alkaline liquor—viz., 
phenols and higher tar acids—when using an acid liquor will 
be entirely absent owing to their acid nature. On the other 
hand, certain basic compounds, dependent upon their partition 
coefficients in the two solvents, sulphuric acid and tar, will be 
to some extent absorbed—viz., pyridine, acridine, aniline, quino- 
line, isoquinoline, &c.—and will have a similar effect on the 
bacteria beds as the impurities in an alkaline liquor. But with 
this difference—they can all easily be extracted from the acid 
liquor; and they therefore offer a much less complicated pro- 
blem than is the case in an alkaline liquor. 

I now propose to describe in detail the plant used for the 
testing of this theory, together with a summary of the results 
obtained over a working period of some 60 days. 


GENERAL DESCRIPTION OF PLANT. 


For this experiment a small coal-testing plant was converted 
so as to provide, as near as possible, conditions comparable 
with those existing in the retort house. The plant comp: :sed 
two horizontal iron retorts in a direct-fired setting; the mxi- 
mum temperature attainable in the retort being 1700° Fa"r.; 
each retort was capable of carbonizing one charge of 22°+ ! 
per 80 minutes. One ascension pipe was fitted to each rc‘ort, 
each pipe leading into a common © shaped cast-iron hydrulic 
main. In each dip pipe was fitted a 3/16-in. specially des’. ed 
split spray pointing towards the main; and in addition a !*" ger 
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FIG. 6.—LINE SKETCH OF PLANT. 


jet was fitted at one end of the main in order to spray all the 
available gas space. All jets were supplied from a 1}-in. 
wrought-iron service pipe at a pressure at the nipple of from 
40 to 50 Ibs. per sq. in. 

All the ammonia was absorbed in the hydraulic main ; and to 
ensure ¢his another small spray was fitted about 3 ft. along the 
off-take pipe, injecting towards the main. This spray was 
fitted with a separate valve in order to allow of its shutting off 
when not required. All the liquor and tar overflowed from the 
main into two storage tanks, where-the tar was separated and 
the liquor recirculated by pump to the sprays and hydraulic 
main. 

The condensers were of the annular type and were fixed on 
the wall completely surrounding the plant. They had a slope 
to the main of 1 in 15 in order that all condensate should, as 
far as possible, drain back to the main. The gas was then 
passed to the cyanogen washer, which comprised a large cast- 
iron cylinder completely filled with old brushes from a Holmes 
rotary washer. The brushes were split down the centre into a 
convenient size and fixed to the 3-in. gas main which passed to 
within 6 in. of the bottom of the cylinder. The gas passed up 
through the bristles while the washing medium was injected at 
the top and flowed downwards. The circulating arrangement 
for this washer consisted of a 50-gallon storage tank from which 
the alkali cream flowed to the circulating pump which supplied 
the cream to }-in. sprays, four fixed to spray down the cylinder 
and four fixed at the side to meet these sprays and thus break 
up the washing cream into very finely divided particles which 
descended through the brushes and passed to the storage tank 
via a 2-in. seal at the bottom of the washer. 

The gas passed from the top of this washer to the exhauster, 
which was of the 4-blade type; from there to two small puri- 
fiers charged with oxide of iron; thence to the meter, holder, 

ind test bench. 


STRENGTHS AND COMPOSITION OF SOLUTIONS EMPLOYED. 


1. Acid Liquor.—The acid liquor employed was made from 
brown oil of vitriol as used in the manufacture of sulphate of 
ammonia. A 1 p.ct. solution of this acid was prepared, and the 
hydraulic main and liquor storage tank were filled with it. 
Throughout the tests a predetermined amount of acid was added 
each morning to this solution and thoroughly mixed in order 
to keep the free acid content as near as possible to 0°75 p.ct. 
The collected tar was drawn off and weighed each day, and a 
sample taken for analysis. 

During the day’s working an occasional snap sample was 
taken of the liquor overflowing from the main, in order to be 
absolutely certain that no local neutralization was taking place, 
as if this should occur the value of the test would be nullified. 
'n addition, a representative sample of the liquor was taken 
ach morning before commencing the day’s test. 

2. Alhali Cream.—Although the practicability, &c., of cyano- 
gen washing by means of an alkali cream has been proved 
Previously, it was thought advisable to run out the complete 
Purification process on these new lines. The cream was pre- 
pared as in the Davis-Neill process, and an excess soda content 
5 p.ct. was maintained from day to day. The cream was 
‘ample! each day, and on attaining a 2 to 3 p.ct. sodium ferro- 
‘Yanide content was renewed and a fresh charge made up. 


DETAILS OF WORKING. 


Having first set the acid liquor in circulation through the 
main, the alkali cream through the washer, and the exhauster 
‘“nning, a charge of 22°4 Ibs. of a coal (whose behaviour under 
‘dinary conditions was known) was put into one retort; 40 
“nutes after this, the other retort was charged with a similar 
“eight ond the meter reading was taken, These retorts were 


then discharged alternately at 40-minute intervals—i1o charges 
in all being carbonized during one day’s test. The exhauster 
was set so as to give as near a level gauge as possible in the 
hydraulic main; the circulating liquor pump was set to give 
the maximum overflow possible while maintaining the pressure 
and not increasing the seals on the dip pipes; while the alkali 
cream circulating pump was set to give its maximum dis- 
charge. ” 


Tests and Analyses carried out during Each Day’s Working. 


The gas was analyzed at the following points : 


A... Outlet of hydraulic main for : 
1. Ammonia, 
2. Hydrocyanic acid. 
3. Sulphuretted hydrogen. 
4. Temperature. 
B ._. Inlet to cyanogen washer for : 
1. Hydrocyanic acid. 
2. Sulphuretted hydrogen. 
C . . Outlet of cyanogen washer for: 
1. Hydrocyanic acid. 
2. Sulphuretted hydrogen. 
. Outlet of purifiers for: 
1. Hydrocyanic acid. 
2. Sulphuretted hydrogen. 


Finally, it was completely analyzed on the test bench every 
2 hours, and its heating value obtained every 30 minutes. 


Once each day the acid washing liquor was tested for : 
1. Total acidity. 
2. Iron. 
3. Ammonia. 
4. Oxygen absorption figure. 


The snap samples taken two or three times during each charge 
were tested for acidity by means of litmus papers. 

Once per week a complete analysis of this liquor was made, 
the following constituents being estimated : 


1. Ammonia . . expressed in grms. NHs . per 100 c.c. 
2. Sulphide . . . ” ” HS . . ” ” 
3. Hydrocyanic acid fs by HCN . a ” 
4. Carbonate’. . a ” COg se ” 
5. Chloride. .. 36 os _ oie es es 
6. Totalacid . . ‘9 ’ , See, eee ” 
7. Freeacid . . is - HsSQ, .. ,, - 
& weer se el ms - ». yar ” 
9. Thiocyanate. . a wo 8 ae es 
10. Thiosulphate . a is a on Saal 1 
ss. Peeeel . .. . ea ts C.sH;OH . ,, ” 
12. Higher tar acids. a ” CsH,(OH)2 ,, ” 
13. Pyridine. . . ‘<4 » _ pyridine. ,, ,, 
14. Oxygen absorption figure expressed as parts per 100,000. 


Note.—It was found after the first three weeks that the 
following compounds were completely absent from the liquor ; 
and in consequence the tests for them were discontinued until 
final analysis at the end of the investigation : 

Hydrocyanic acid. 
Thiocyanate. 
Ferrocyanide. 
Sulphide. 
Carbonate. 
Higher tar acids. 


Auf wh 


The only tests that were deemed necessary to be carried out on 
the alkali cream were— 
1. Percentage of free soda (daily). 


2. oa ,, sodium ferrocyanide (weekly). 
3. jo ,, sodium thiocyanate (weekly). 


as the behaviour of this liquor was known and of subsidiary 
importance. 
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NOTES AND COMMENTS ON THE RESULTS OBTAINED. 
1. THe Acip Liguor. 
Thiocyanate, Thiosulphate, Phenol, and Higher Tar Acids. 


From an examination of Table 3 it will be seen that the 
theoretical considerations previously put forward have withstood | 


TaBLeE 3.—Acid Liquor Analysis 





Although no experiments to confirm this were co: 
during our investigation, it is reasonable to suppose | 
reduction in calorific value would ensue when using an 
lieu of an alkaline liquor as a washing medium. 


Ammonia. 
This process makes it possible to absorb all the ammon 


! 
3rd Week. 4th Week. 5th Week. 6th Week. | 7th Week. 8th Week 























dt a Ist Week, | 2nd Week. 
Colom, Ge. «lw lw eh AN Light Light Light Medium Medium Medium Medium Medium 
Brown, Brown, Brown, Brown, Brown, Brown, Brown, Brown, 
clear. clear. clear. clear. clear. clear. clear. clear. 
Temperature at H.M. overflow,°C. . . . . 37 38 34 33 34 36 36 36 
Constituents, grms. per 100 c.c.— 
(t) Ammonia—Free . . . . 2 wt ws nil nil nil nil | a .- nil nil nil 
ee «kk ee o‘170 0°45! o°812 1°006 | 1°224 1°417 1°601 1°792 
Toll. @ « fs ee o°170 0°45! o'812 1006 1°224 1°417 1601 1°792 
i en Oe ne ke nil nil nil nil | mal nil nil nil 
(3) Cyanideas HCN... . rua nil nil nil nil | mil nil nil nil 
ee OS a nil nil nil e nil nil nil nil nil 
a Ee ee ee eee or ad 0510 a - 0°713 oe 0°792 
Constituents ‘‘B"’ (including the ‘* noxious "’ 
constituents, together with the organic acids 
and bases from the tar)- } 
(1) ThiocyanateasSCN .... . . nil nil nil nil nil nil nil nil 
SS eee eee 0° 004 o*o10 0016 o'O19 O'OI7 0'021 0021 0° 023 
OR es oe ae |} O°IOr O° 124 0° 149 o°178 0° 201 0° 220 
(4) Higher tar acidsas CgH,(OH),. . . . nil | mail | nil nil nil nil nil nil 
ON ee ee ee ee ee 0'058 O'11I7 | 0° 166 0° 220 0° 281 0* 330 0° 379 0° 416 
(6) Iron . fe atl ek tee. er ten ee oO°1701 0° 3035 | 0°4272 0° 3967 o'4118 0° 4352 0° 4063 O° 4217 
Oxygen absorbed (parts per 100,000, 4 hrs, at | 
7s C.)* Wnts. Sa. eS Lae S 224 «OI 385 | 564°8 134—| go2 1026 1135 1256 








the ‘‘ acid ’’ test of practice. Two out of the four noxious 
impurities are completely absent from the final liquor, while the 
phenol and thiosulphate contents have been materially reduced 
when.compared with the analyses of alkaline liquors as shown 
by Tables 1 and 2. When it is considered that the liquor used 
has been continuously circulated for a period of 60 days, during 
which time it has been in intimate contact with tar, no doubt 
as to the success of the experiment can be raised. Further, no 
liquor was taken from the circulating tanks during the test 
period, and no water added, as it was found that evaporation 
during the nights and week-ends compensated for the volume 
of liquor made; actually we had slightly less volume of liquor 
at the end of the test run than at the beginning. 


Pyridine and Other Tar Bases. 


The new impurities found in the acid liquor are formed by 
the reaction of the acid with the weak tar bases. Owing to 
shortage of time we have been unable fully to investigate 
the behaviour of these compounds; consequently, for the time 
being, they are all expressed as ‘‘ Pyridine Bases.’’ It would 
appear that pyridine is present in such quantities as to lead one 
to the assumption that its separate recovery may be a sound 
financial proposition. This, however, must be left for future 
consideration. For the purpose of this paper it is sufficient to 
know that the pyridine and other tar bases can be entirely re- 
moved by neutralizing the liquor and distilling (see Table 8). 


Iron. 


Dilute sulphuric acid has a corrosive action on iron. It was 
thought, however, that the tar film on the interior of the 
hydraulic main and connecting pipes would serve to protect the 
iron from this action of the acid. This theory proved correct ; 
the pump and spray connections were of new wrought-iron tube, 
and until this tube became coated with tar the iron content in 
the liquor gradually increased. After the first fortnight, this 
figure remained constant throughout the two months’ run; and 
the wrought-iron sprays, when extracted and carefully ex- 
amined, showed no appreciable corrosion. 

2. Gas. 
Temperature. 

It will be noted that the average temperature of the gas 
leaving the hydraulic main showed a decided decrease on the 
old system of working. This should materially lighten the load 
on the condensing and tar extraction plants. 


Effect on Calorific Value. 


The earlier attempts at ammonia extraction by means of acid 
were condemned owing to the loss of illuminating power effected 
by this method. In 1840 Croll patented an acid bubbler in 
which he proposed to use a 2} p.ct. solution of sulphuric acid 
for the complete extraction of ammonia. This process was 
adopted by the Central Gas Consumers’ Company of London 
and several others, and was found to be quite satisfactory. 
Referring to the effect of acid on the rich hydrocarbons in the 
gas, Croll stated that ‘‘ with a weak solution as indicated, the 
ammonia was effectually removed, and the illuminating power 
of the gas not injured.’ 


il“ Treatise on*Gas Works,"’ by S. Hughes, 1866, p. 174. Also 1853 
edition,” pp.” 156-164. 


‘“ wet ’’ purification plant. 


Taser 4.—Alkali Cream Analysis. 
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the gas, in the hydraulic main, thus using one piece of plant for 
two purposes and saving capital cost and maintenance of 


NaSCN 


0° 0021 


Coal Car- NasFeCya. 

End of — _ Bonized. | Free Soda. | (lOH20 

Cwts. 100 c.c.). 

SE ene cate erusede Tiel 10 7° 312 0° 0193 
a ‘ 8 6° 406 0° 0403 
ae 10 5°92! 0° 0622 
et eS a 10 6°042 0° 0855 
Se ite 407s oarbeoty y 10 5°055 O* 1103 
mans wititelesie, ect 10 4°714 0° 1308 
EN ae Ba kee el 8 6° 786 0° 1539 
8th 10 | 5§°233 0° 1740 





Cyanogen Extraction. 


Here again a big saving on maintenance costs, due to less 
corrosion of mains and meters, is indicated by the extraction in 
marketable form of the hydrocyanic acid and cyanogen con- 
In addition to this, the sulphuretted hydro- 
gen is reduced by some 60 p.ct., thus lengthening the life of the 
dry purification plant, or alternatively reducing the size and 


tained in the gas. 


cost of this plant. 


TaBLE 5.—Analysis of Tar. 


"0037 
0043 
0057 

"0070 
oog! 
o1lo 
0130 


NoTE.—In the first place it was decided to omit the tar from the 


investigation. However, after the first few days’ working, it 


was 


noticed that the liquor had a washing action on the tar; a heavy 
scum of a gelatinous nature collecting on the surface of the liquor 


in the circulating tanks. 
Owing to lack of time the investigation of this scum has of n« 


sity had to be omitted, though analyses of the tar produced show 


s 
a 


decided decrease in the free carbon content, giving a much-improved 


tar. 

Each day’s sample was mixed, and once per week a sample 
withdrawn and tested. 

As these analyses agreed within a degree or two, an average 


was 


the whole 60 days is given below, together with a represent 


analysis of the tar produced in the same plant when working | 
the old conditions. 


Old 





= Acid Process. — 

Specific gravity at 60° C. . mee I‘110 
EE ee eee 7°6 
es ay Se ol Fie oe Ir‘2 
Light oil— 

(Up te 19 C.) ee 3°5 
Middle oil— 

(ste ©. Qp-a90" C.) 2.056 Se TG o°7 
Heavy oil— 

ON gS OE al oS ee ee 5°5 
Anthracene oil— 

(270° C. to 360°C.) . . . .- 15°6 . 
Pitch (including free carbon)— 

By difference. ... . 63°5 





ver 
ve 


cess 
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TasLeE 6.—Extraction Table. 
Showing the quantities of—(1) NHs, (2) HCN, (3) HeS present in the gas at various points of the purification plant. 
Results expressed in grains per roo c.ft. (Corrected to N.T.P.) 


—_— lst Week. | 2nd Week. 3rd Week. 4th Week. 


| 

Outlet hydraulic main— 
New method . nil nil nil nil 

NHg { | 

| 


Sth Week. | 6th Week. | 7th Week. | 8th Week. | Average. 


| 
| | 





nil | Trace nil nil 
130°8 | 140°1 129°6 124°8 
54°29 49°30 54°71 ; 51°13 
38°59 37°94 | 34-36 | 37-30 
700° 3 : 770°1 747°3 ; 738°8 
610°6 | p14 590° 3 614°2 | “3 602° 2 


Old method. . 104°3 122°7 120°3' | 1149 
*HCN New method . 45°73 50°91 49°30 | 
Old method. . 39°71 30°84 41°27 | 

HS New method . 737°3 751°2 740°O | 

ba Old method . . 594° 2 606°6 616°8 | 
Inlet cyanogen washer— 
(NoTE.—In old method, | 
scrubber fed with water 
was used in place of 


above.) 
NH {ou method . nil nil nil 
8 (Old method. . 57° 34 63°87 60° 34 
*HCN New method . 45°94 50°41 49°32 
Old method. . 28°16 25°31 30°20 
Hes ! New method . 724°7 717°3 738°4 ‘ 720° 
2 (Old method. . 5234 530°1 581°3 530° 549"! 
Outlet washer— | 
NH New method . nil nil nil i | nil 
5 (Old method. . 1°172 0° 742 1°201 * 34: 0° 957 
HCN { New method . o'217 2° 304 1°423 ‘ | 0° 842 
Old method. . 20°91 19°17 18°20 ‘ | 19°99 
Néw method . 123°6 135°9 127°6 
Old method. . 469°5 448°7 470°2 





ones 
H,S { i390 
Outlet purifiers— 


Hen { method . nil I°OOI 0° 342 nil | 





New method . nil nil nil 


HS {Ou method. . 4971 3° 454 2227 | 


1°450 0'926 | 
3°780 | 4° 454 3°036 | 


*Nortse.—The slight difference in these figures is due to the impossibility of using the same gas for two tests. 





“474 | 
Old method. . 15°19 13°20 12°91 3 | 10°90 
{ 


TaBLe 7.—Bye-Products Recovered— 


viz., (1) NHg expressed as (NH,),SO, Ibs. per ton of coal carbonized. 
(2) HCN ma »» NagFeCyg.10H,O ,, o pet 
(3) HS ” »S ” ” ” % 
Figures in italics show recovered bye-products when working the plant under the old conditions—i.e., with an alkaline liquor 
and no cyanogen extractor. ° 


Average of Weeks’ Tests - | Ist Week. | 2nd Week. | 3rd Week. 4th Week. | Sth Week. 6th Week. | 7th Week. | 8th Week. | Average. 








coal carbonized (corrected) 10,942 11,170 11,094 10,873. | 11,241 11,021 10,917 
NOTE.—11,000 c.ft. per 
ton taken for purposes 
of calculation. 
NHs (in hydraulic main)— | 
New method ... . 16°81 | 27°79 25°67 18°96 19°06 
Hydraulic main Old 16°14 | 17°42 15°94 16°27 | : 15°74 
In scrubber | method| 3:53 | 8-97 3°72 3°38 4°07 
HCN (in cyanogen washer)— | 
New oo ee | renee 4a 0°193 0°210 0°219 0° 233 ’ 0° 205 
Cee. aie Wie ees & nil|\—in recoverable form, 
HaS (in oxide purifiers)— 
eo? “at we. of 


r | 
C.ft. of gas made per ton of 





° 12°80 | 14°05 13°20 11°22 . 5°95 
GHB «608 os bo 030 48°10 | 46°20 48°50 45° 50 . 








Note.—Volume of storage tanks, 20 c.ft. = 120 gallons = 560 litres. 
Norr.—In Tables 6 and 7 will be noted some figures in italics. These figures are taken from a two months’ run previous to the acid 
washing investigation. The same class of coal was used, and other conditions were the same with the following exceptions : 
(i) An alkaline liquor was used in the hydraulic main. The NHs being extracted in the usual tower-type scrubber—as in standard practice. 
(2) No cyanogen extractor was used. 
(3) The liquor made each day was run to stock, and not circulated. 


3. TAR. on the other hand, have a contrary effect.’"* This should 
Notes will be found attached to Table 7 in respect of this | Prove a decided advantage when pumping or feeding liquor to 
bye-product. A note should be added to these, however, re- | SPF4YS OF ammonia stills. 

specting the miscibility of the tar. The tar separating from TREATMENT OF AcID Liguor. 

this acid liquor gives a perfectly clear miniscus against the | 

liquor, thus giving absolute separation of the tar and liquor. | 

This confirms the findings of Dr. Bailey that ‘ free ammonia | 

. favours the emulsification of tar . . . fixed ammonia salts, | 12 61st Alkali Report, 1924, p. 20. 


Our first observation on examination of Table 8 is that, prima 
facie, we have succeeded in producing an infinitely more noxious 


TaBLe 8.—Acid Liquor after Preliminary Treatment. 


omen 3 1. j 2. 3. . mene 





Brown, Straw, Straw, from the circulating tamk after the last day’s working. 
turbid. clear. clear. The complete analysis of this liquor will be found in 
~omposition— Table 3 in the column marked ‘‘ 8th Week."’ 
‘A’ volatile (grms. per 100 c.c.)— ‘a 
Ammonia, fixed ... . 0'O17 nil nil No. ‘‘1.''"—Excess of Ca(OH)g added to the sample 
‘*B"' Impurities— . and the whole boiled. 

Phenol asCgH;OH. .. . 0°217 0* 208 0044 No. ‘‘2.'’—Excess of Ca(OH)2 added, boiled, and 

ThiosulphateasS... . 0024 0°024 0'021 filtered. To the filtrate a little more Ca(OH)2 was added 

Pyridine asC;sH;N. . . . 0° 020 nil nil 1 and the whole boiled ina current of steam until all traces 

Maw ltals toms 8S) Ee me. ve 0° 4217 nil nil of NHs were absent. The whole was then filtered, 

Oxygen absorbed by Impurities | cooled, and made up to the original volume, 

“‘B"’ (parts per 100,000)— 
>... aera 38°60 ™ pe pe No. ‘‘ 3.'’—The liquor was first boiled in a current of 
_  sSoaet healed iter iii 60°20 és “< ie steam for a short time (100 c.c., 10 minutes). It was 
Se ss on 8 es 20°54 20°54 17°97 11°96 then treated as No. ‘‘2."’ 

i. ., OE a aA eae 370° 24 78°32 40°40 


Colour of liquor . . . . . . | Greenish! Very Pale) Very Pale | NoTE.—The liquor used in these estimations was taken 
| 


~heoretical total si) Fol. ee 390° 78 95°29 52°36 No. ‘‘4.'’—This analysis is calculated from column 
ee 371 go 44 | **3,'' assuming a dilution of 50 p.ct. in the still. 
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liquor than was ever produced when working with an alkaline 
liquor in the previous way. After further study, however, it 
will be noticed, first, that the same liquor has been in intimate 
contact with gas and tar for the full period of the test, and 
secondly, that the oxygen absorbing constituents are of a 
vastly different nature. Since phenol is an acid, it cannot be 
in such close combination with other salts as when present in 
an alkaline liquor, and we can, therefore, consider it as ‘‘ free ’’ 
phenol, capable of being removed by simple steam distillation ; 
and as recently shown by Dr. Pruss, it is easily recoverable by 
benzole washing as a ‘‘ marketable product.’’* 

On turning our attention to the next impurity, pyridine, we 
find that this also can be easily and completely removed by 
neutralization with milk of lime and steam distillation, leaving 
only one impurity to deal with—namely, thiosulphate. This 
impurity constitutes a very small percentage of the whole, be- 
ing equivalent to only 20 parts of oxygen or 1°59 p.ct. of the 
oxygen figure in the untreated liquor ; and in practice it should 
be considerably less than this, since it is chiefly due to the 
excessive exposure of the liquor to the atmosphere during the 
course of the investigation. 

Dr. Pruss has shown the extraction of phenol from coke 
liquor by benzole washimg to be both practicable and profitable. 
Applying this method to the acid liquor, we should gain a dis- 
tinct advantage, since this liquor can be worked up to a much 
higher degree of concentration than is possible with an alkaline 
liquor, and would, therefore, give a larger yield of phenol per 
gallon washed. In the case of small works where phenol re- 
covery is not desirable, it will be necessary to wash the small 
amount of ‘ devil liquor ’’ obtained, since this will contain the 
major portion of the phenol, the remainder being left in the 
sulphate or mother liquor. 

In order to obtain a colourless effluent with an oxygen ab- 
sorption figure of from 30 to 40 parts per 100,000, it is only 
necessary to allow the effluent to stand, to settle out the lime 
salts sail the hydrate of iron. 


CONCLUSION. 


Although the investigation is by no means exhaustive or com- 
plete, sufficient data have been obtained to prove the theory of 
the method and to suggest that its commercial application 
would result in extensive financial gain. Quite apart from the 
economies in gas purification plant, decreased meter repair 
costs, &c., the liquor itself offers another distinct source of 
revenue from the recovery of its phenol and pyridine contents. 

The author wishes to acknowledge his indebtedness to the 
work of those to whom he has referred in the text and to his 
assistant, Mr. Wilson. His thanks are also due to his Chief, 
Mr. W. B. McLusky, for his kind encouragement, to the Gas 
Committee of the Halifax Corporation for the opportunity of 
carrying out the experiments, and to the Gas College, Halifax, 
for access to their extensive library. 


Discussion. 


The Prestpent said that, knowing this paper would excite general 
interest, he invited his old friend, Mr. R. H. Clayton, of Manchester, 
whom he regarded as one of the greatest authorities upon the sub- 
ject, to open the discussion. 

Mr. Crayton said he must begin by expressing his appreciation of 
the honour of being asked to open the discussion upon a paper of 
this character at a meeting of the Institution. Mr. Pickles had 
covered so much ground that it was difficult to know where to start, 
and he must confine his remarks to the essential points. The really 
important part of the paper was the third section, which dealt with 
the very pressing question of effluents. He agreed thoroughly with 
the view put forward that prevention was better than cure, because, 
when impurities had got into the liquor, elimination was a costly pro- 
cess. In 1927, he and others studied very carefully the system of wash- 
ing the crude ammoniacal liquor with benzole. He went over to Ger- 
many and examined the system which was in operation there. Really 
it was applicable only to very large installations, several of which 
were working abroad and were giving great satisfaction. There 
were coke ovens in Germany which dealt with 250,000 tons per year, 
but the impurities eliminated were only the phenolic bodies, of which 
So p.ct. could be readily removed. Other contaminations, so often 
present in large quantities in gas-works liquors—namely, thiosul- 
phate and sulphocyanide—were not touched. Not all liquors re- 
sponded to the benzole treatment. Some of them were emulsified 
badly, and had to be acidified before clear separation could be ob- 
tained. 

The process put forward by the author was one of several alter- 
natives. It resembled the direct recovery process at present in use 
in coke oven practice and also in Mond gas plant. He himself had 
done work on somewhat similar lines. The experimental plant on 
which the results had been obtained was a small horizontal plant 
working at low temperatures (i.e., 930° C.), and therefore the pro- 
ducts were not quite comparable with those obtained in large instal- 
lations of vertical retorts with steaming. The higher tar acids would 
be low, and also the cyanogen bodies. According to the figures, only 
2*4 lbs. of prussiate was produced per ton of coal, as against over 
4 lbs. in the usual installations, vertical and horizontal. 

He would deal first with the sulphuretted hydrogen, which in the 
small plant was largely caught in the cyanogen washer. Any sulphur 
caught in the cyanogen washer other than that necessary to form 
sulphide of iron to combine with cyanogen bodies was fatal to the 
economical recovery of cyanogen. Every ton of sulphur recovered 
by copperas was equivalent to over £15 for copperas alone per ton 
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of sulphur. The disposal of the sludge and the washing to recover 
the prussiate were additional expenses. The effect of using «xcess 
of copperas due to tar fog getting forward into the cyanogen \, .isher 
had in the past made this cyanogen recovery process general|. un- 
economical. 

While discussing the question of recovery, it might be as wll to 
inform the meeting that the adoption of this process on a large scale 
was impossible from an economic point of view. The total a:iount 


of prussiate required in the English market per annum was » little 
over 1000 tons, and any one large gas-works could itself p.ovide 
that quantity. The same remark might apply to low-temperatu:. car- 


bonization where great claims were made for the phenolic | odies 
present in the air. As there was no outlet for prussiate on the scak 


vizualized, it was unnecessary for him to discuss the cost of :.anu- 
facture, on which he could also offer a great deal of criticism. 
A statement was made in the paper about the corrosive «ction 


of prussic acid on mains and meters. He would refer the me:ibers 
to a communication by Mr. H. E. Williams in the ‘‘ Journat "’ for 
June 20, 1923, which conclusively proved that prussic acid | no 
effect on iron. Recently he had seen the inside of a gasholder into 
which gas which contained a considerable amount of prussic acid 
had been passing for many years, and there was not the slightest 
trace of corrosion due to that® chemical. The corrosion was due to 
carbonic acid and hydrogen forming ferrous carbonate. This was 
later transformed into prussian blue by the hydrocyanic acid in the 
gas. It was fairly obvious that carbonic acid was doing the corro- 
sion in the presence of oxygen from the fact that, taking the quantity 
of carbonic acid present in the gas compared with the prussic acid, 
and also calculating their acidic values, the acidity due to the car- 
bonic acid was many hundred times that of the possible prussic acid 
in the gas. On the other hand, non-ferrous metals, such as copper 
or nickel alloys, in the meters were subject to attack by prussic 
acid; and this action was emphasized in the presence of traces of 
ammonia. Therefore it was highly desirable to keep the prussic 
acid in the gas down to a minimum. 

They had recently done a considerable amount of work on this 
subject, and found that in gas-works where the purifying conditions 
were normal, the prussic acid passing forward was reduced to a 
negligible quantity—namely, one to two grains. In some cases it 
was entirely absent. They were still working on the subject. They 
found that prussic acid passed in all cases where the oxide was acid 
or where ammonia was deficient, particularly if the oxide was worked 
very dry. Excess of oxygen might also affect the absorption, as 
HCN was only caught by ferrous sulphide, and not by the iron 
oxides. ' 

Therefore he would prefer not to manufacture prussiate according 
to the process outlined by Mr. Pickles, but to catch the cyanogen 
in the boxes. That was an inexpensive operation and -entailed no 
extra expense as regards plant or supervision. 

It was not generally known among gas. engineers how much 
prussic acid was passing forward into the town, as a test was seldom 
made. He had with him two towers containing nickel sodium, which 
chemical acted with great rapidity on gas containing prussic acid, 
but free from H,S. By passing 100 c.ft. through one of these towers, 
after a little experience it was easy to determine the prussic acid 
contamination in the gas without any laboratory test. This test was 
not perhaps in line with the paper; but the question of corrosion 
had been raised, and it would help members to see for themselves 
what. was the condition of their gas. 

He came now to the main substance of the paper—namely, con- 
tamination of the ammonia liquor with phenolic bodies, pyridine, 
sulphocyanide, and thiosulphate. It was now well known that con- 
tamination with thiosulphate and sulphocyanide was due to exces- 
sive circulation of the liquids and standing in the well. Each time 
the ‘liquor was brought into contact with the gas a certain amount 
of prussic acid was absorbed, a certain amount of free sulphur was 
liberated, and a certain amount of ammonium sulphide was oxidized 
to thiosulphate, due to the oxygen in the gas, not due to SO, in the 
gas. This SO, could not exist in the presence of H,S. 

They had tested ammonia liquors from different installations, and 
in any installation where shock cooling was used and the liquors were 
not circulated, the amount of thiosulphate and the sulphocyanide 
could be kept down below o'1 p.ct., which was not an excessive 
amount. The liquors of some installations contained 1°8 p.ct. ol 
sulphocyanide and a corresponding amount of thiosulphate, with 
small quantities of prussic acid passing forward out of the washers. 
Of course, this was a very serious matter for the sewage authorities. 

Coming to the direct acid wash described in the paper, the results 
as regards sulphocyanide and thiosulphate were in accordance with 
coke oven practice of direct ammonia recovery, and had been corro- 


borated by themselves (Mr. Clayton and his colleagues). It appeared 
from the paper that the phenol content increased every week, an 
corresponded practically to the total phenol content of the tar. He 


was of opinion that this content would have risen to 0°5 or o°6 p.ct. 
if the experiment had been continued for long enough. It was difli- 
cult to understand why the higher tar acids were absent. One would 
imagine them to be equally soluble in the solution. There was ° 
statement in the paper as to whether higher tar acids were present 
in the ammonia liquor working in the old way; and, of course, 
higher tar acids were not produced to the same degree in this & 
perimental plant as they were in vertical retort installations, and 
they did not appear in the liquor to the same extent. The main 
point which caused one to think was the fact that the liquor had no! 
increased in volume. In large-scale practice this must be the case- 


weak 


Therefore, the ammonium sulphate solution would be v 
for economical working if one had to evaporate the salt o: On 
the other hand, evaporation would recover the phenol and ‘ue pyt* 


dine, to set against the evaporation cost. Unfortunately, | gail 


the market for pyridine was very limited, since the Americ — 
had gone, due to the discontinuance of the use of pyridin eo _ 
vered a 


naturing alcohol. 
present. 
Comparing the process outlined by the lecturer with coke oven 


In very few tar works was pyridine rec: 
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practice with direct recovery—as in the Otto plants—the coke oven 
condensate, after recovering the ammonia, contained up. to 0°6 p.ct. 
of phenol.. In this process, of course, the tar was previously elimi- 
nated to a large extent by means of tar sprays, while the phenol 
was volatile at the temperatures worked. On the other hand, higher 
tar acids were not volatile. 


They had found—and it was corroborated by other workers—that 
the higher tar acids were wholly contained in the tar fog. If this 
tar fog was eliminated before the aqueous vapour condensed, the 
ammoniacal liquor would be free from those bodies, and would re- 
main water-white when exposed to the air. Working on those lines, 
they recently installed a small column filled with Raschig rings—so 
avoiding fans, pumps, &c.—working at about 180° Fahr., and by 
means of the column they eliminated all the tar fog in the gas. The 
condensate remained water-white and only contained pure phenol. 
Later they connected to this column an. acid wash working with acid 
to get a 40 p.ct. solution of sulphate of ammonia, which did not 
crystallize on cooling. After this acid treatment the condensate .con- 
tained no sulphocyanide or thiosulphate in appreciable quantities, and 
was also free from phenol. They therefore presumed the phenol was 
caught by the light tar oils floating on top of the acid wash. They 
thought they had solved the problem. However, a continuation of 
the work showed that the acid wash absorbed the phenol and be- 
came rapidly saturated, as was apparently taking place in the results 
put before the meeting. After saturation-point had been reached, 
the phenol went forward with the hot gas and appeared in the aqueous 
condensate. This must happen also-in the new process, and there 
would always be an equal amount of phenol to deal with. Later 
they determined that if, after the first hour, a second tower were placed, 
also filled with rings and kept above the dew-point, down which were 
run tar oils or tar previously heated to 250° and so de-phenolated, 
the phenol in the condensed liquor was reduced about 50 p.ct., and 
it gave a final effluent of 425 parts of oxygen to 100,000 parts of 
liquor, working on a vertical retort setting and making 18,000 c.ft. 
of gas to the ton. Looking at the process as a whole, he considered 
it advisable previously to eliminate the tar fog, and keep the gas 
above its dew-point before treating with acid solution. 

As regards the utilization of weak acid liquor and its non-action 
on metal, this seemed rather a dangerous assumption; but no doubt 
corroborative evidence could be obtained from engineers’ experience 
in that direction. Another trouble would be the acidity of the tar 
running to the tar works. It seemed to him preferable to eliminate 
the tar before acid treatment, keeping the gas above its dew-point 
and passing the gas direct through the sulphuric solution by which 
means the two recoveries would be kept separate. In considering 
this matter, one might go further, and contemplate a comparative 
scheme which would arrange for one central works to collect the 
solutions from distant gas-works, and be the sulphate plant for the 
district. With the future outlook of sulphate of ammonia, the most 
economical method of handling the problem must be considered. All 
that the gas engineer would then have to do would be to make a 
40 p.ct. solution of sulphate of ammonia; he would then be free from 
further trouble. The sulphate would all come from one place, and it 
would be a very much cheaper proposition than every works handling 
its own make. 


The reduction of the phenol vapour passing forward could be 
effected by washing with de-phenolated tar, or tar oils, which would 
be a closed circuit. Or the aqueous condensate could be treated with 
benzole with greater efficiency than washing the phenol out of the am- 
moniacal solution. To strip the free phenol out with steam would 
suit a moderate-sized works the best, but no figures were given. 


One of the main advantages of acid wash, whether on the cold 
gas after the scrubbers, or direct on the hot gas after it left the 
hydraulic main, would be the elimination of the water at present used 
to complete the ammonia recovery. The addition of this water greatly 
increased the volume of the ammoniacal liquor produced, and so the 
quantity of impurities sent away in the effluent. Every. gallon of 
pure water introduced into the system became as fully saturated with 
impurities as the original condensate. 


Mr. A. L. Hotton (Manchester) said reference had been made to 
Dr. Fowler’s work. He had the pleasure of working with Dr, Fowler 
in the investigation of the bacteriological treatment of waste liquors, 
and he wished to point out that those results were obtained in what 
was now known as the activated process. So there would be a fur- 
ther improvement on the results given in the paper, more particularly, 
he thou tht, in the area of the bed for the amount rather than in 
the final purification ; 100 p.ct. purification of the waste liquor effluent 
Was a very doubtful proposition under the bacteriological process. 
Nowad ys sewage authorities were beginning to want a figure which 
it Was very questionable if it could be got in that process. Mr. 
Clayton had mentioned the fact that the experiments were done on 
horizon 1 installations; the proposition would be entirely different 
im vert al installations. Where the gas was dipped into a liquor, 
*r into its own solution—in this‘case into an acid solution—there 
Was a daily process of fishing out the tarry sediment and the accumu- 
lation ‘ coal dust, and so on. It seemed to him the process was a 
little ‘\ficult. He was particularly interested in the fact that Mr. 
— was connected with the Halifax Works. Many of them would 
reme r with pleasure the Presidential Address which Mr. Holgate 
gave ut thirty years ago, in which he dealt particularly with the 
condens:tion of coal gas. Perhaps he was a little before his time, 
eo iy attention was again being concentrated upon the purifi- 
stills. coal gas in order to get rid of the final effluent from the 

Mr. 
show 
Winsc 
of othe; 
had n 
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Bucktey (Manchester) remarked that illustration No. 2 
washer said to have been invented by Mr, Winsor. Mr. 
as like a modern company promoter, he picked the brains 
people; and he (Mr. Buckley) was rather sorry the lecturer 
given credit to the gentleman to whom credit was due for 
tuction of the use of lime for the purification of coal gas. 
Dr. Henry, of Manchester,’"who, in 1808, had interested 
so much in gas that he was analyzing gas made from coal, 





indiarubber, resin, whale oil, paraffin oil, and a variety of other 
things. There was evidence of this in notes in his own handwriting. 

This should be particularly interesting to Mr. McLusky. Clegg 
was generally put down as the first engineer of the present Gas 
Light and Coke Company, but in fact he followed Winsor, Accum, and 
Hargreaves. He worked with William Murdoch, In 1807, he built a 
gas-works to supply gas to the establishment of Mr. Henry Lodge, 
at Sowerby Bridge, and it was claimed that that mill was lighted 
with gas prior to William Murdoch erecting the apparatus for the 
lighting with gas of Phillips’ mill in Salford. 

Present-day engineers would do well to read a most excellent book 
published by Samuel Hughes in 1853, price 3s. It contained some 
interesting information about Dr. Henry. . The latter made his name 
world-famous by his work on the solubility of gas in water. He 
worked in conjunction with Dalton, and much of their work. was 
published in the Proceedings of the Manchester Literary and Philoso- 
phical Society. One of the frescoes in the Manchester Town . Hall 
showed Dalton collecting marsh gas. A notebook (produced by Mr. 
Buckley) recorded some of the experiments carried out by Dalton and 
Henry in determining the composition of carburetted hydrogen, .as 
it was then called, now known as marsh gas. There were also 
notes about the production of oil gas. Henry made oil gas; Dalton 
did so also. An original paper by Dalton (produced by Mr. Buckley) 
stated that he found the best method of producing oil gas was to 
allow the oil to drop on to a hot iron plate. 

Another interesting fact was that, in 1823, Dr. Henry, in a report 
made to Gas Commissioners in Manchester, stated that Manchester 
gas was entirely free from sulphuretted hydrogen. He (Mr, Buckley) 
had the rough notes which Dr. Henry made and which formed the 
basis of that report. Under date Feb. 25, 1824, after comparing 
the results obtained at the Manchester Gas-Works with those obtained 
at several private establishments in the town, he stated: ‘* I find that 
the gas now prepared at the public works is fully equal in quality 
to that of any private establishment which I have tried, though at 
some of the latter great pains is taken both in preparing and purify- 
ing it.’’ He (Mr. Buckley) believed Clegg used lime in the gas- 
holder tank, and had a series of paddles to turn the lime round in 
the water. The difficulty was to get rid of the ‘‘ blue billy,”’ as it 
was then called; and he decided to put it in separate vessels. Dr. 
Henry and Clegg worked in close association. Mr. Buckley added 
that some day the original notes of Dr. Henry which he had shown 
would go to the Manchester Literary and Philosophical Society. 

Mr. W. J. SmitH (Bolton) observed that, if the paper had no 
other result than eliciting Mr. Clayton’s contribution, it would have 
been worth the time spent upon it. 

Mr. H. P. Lupton (Liverpool) remarked that Mr. Pickles said 
the acid solution in the hydraulic main got a better separation of 
the tar from the liquor; yet in his analysis of tar he gave in his 
acid method a water content of 11°2 p.ct., whereas in the ordinary 
ammoniacal method the water content was 6 p.ct. An analysis like 
that should not be quoted if Mr. Pickles got the separation which 
he claimed from the acid liquor. Another point was the big drop in 
the free carbon content of the tar. The paper stated that the same 
quality of coal was used under the same conditions during the two 
processes; yet by simply changing the nature of the liquor from an 
ammoniacal solution to a dilute acid solution, he claimed a drop of 
from 20 or 21 p.ct. of free carbon down to 7 p.ct. Many engineers 
would be very pleased if they could so easily reduce the free carbon 
content of the tar from horizontals by a change in the nature of the 
liquor in the hydraulic. A drop from 21 p.ct. to 7 p.ct. was astound- 
ing, considering that no change was made in the carbonizing con- 
ditions. 

Ammoniacal liquor absorbed a certain amount of acid gases— 
carbon dioxide and sulphuretted hydrogen. Mr. Pickles was going 
to deal with the latter in his aikali washer, but the CO, content 
of the gas would not be reduced, and consequently the final gas would 
have a higher percentage of CO, than ‘would normally be the case. 
Carbon dioxide helped in the corrosive action of the gas. Then in his 
process Mr. Pickles took out all the ammonia, so that the ammonia 
was not allowed to go forward to the purifier... What effect had the ab- 
sence of traces of ammonia upon the purification by iron oxide? 
Then, if the same coal was being used and conditions were the same, 
why did Mr. Pickles get a decrease in the ammonia yield from the 
coal when using the new process? 

Another puzzling point was that Mr. Pickles claimed the condenser 
would have less work to do owing to the fact that the temperature of 
the gas would be lower with his process than it was with the ordinary 
ammoniacal process. He (Mr. Lupton) could not see how that was 
going to happen. If there was an acid solution in the hydraulic 
and the ammonia was absorbed, surely the tendency would be for the 
temperature in the hydraulic to be increased rather than decreased, 
owing to the heat of the solution of the ammonia in the sulphuric 
acid. 

Mr. Clayton had dealt fairly well with cyanogen. In the par- 
ticular case of the cyanogen washer, Mr. Pickles stated that he got 
a reduction to about 600 grains per 100 c.ft. when gas was purified 
by means of his alkali cream prepared as in the Davis-Neill process. 
If he used that process he would generate a further amount of CO, 
which was going to be in the final gas. Further, what did Mr. 
Pickles propose to do with the sulphur which was absorbed in his 
alkali cream? Was he going to lose it? How was he going to 
recover it? If he was not going to recover it how was he going to 
get rid of his spent liquor from that particular alkali washer ? 

Mr. Davip Vass (Perth) said that previous speakers had raised a 
number of points that he wished to put to Mr. Pickles. According 
to the theory of the paper a pure ammonia sulphate would be formed 
in the hydraulic main. In practice what would be the effect if, in- 
stead of having a rising condenser from the hydraulic.main, they had 
the condenser dropping? Would it mean that some of these noxious 
compounds would be formed in the condenser and in the main lead- 
ing from the hydraulic main? The point was, Where were these 
noxious compounds formed? . 

Reference had been made to the question of carbon dioxide. They 
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were trying to get rid of the noxious gases. Was the method sug- 
gested, of recovering those by a washer of this sort, the best method, 
or should they be allowed to go forward to the purifier box and be 
recovered there? He took a strong attitude in regard to the change- 
over from lime purification to purification by oxide leaving out lime ; 
but as time went on he was beginning to be converted to the idea 
that they must fall back upon lime as a purifying substance. He 
believed that lime in some torm—whether admixed with oxide or in 
separate layers and treated separately—would assist in the removal 
of the CO,, and in getting rid of the moisture from the gas, and thus 
eliminate many of the evils that gas engineers were troubled with 
in modern distribution systems. He had had that in his mind for 
some years, and at present was taking steps to try experiments in 
fime purification. The experience of those who experimented on 
the same lines, and the results they obtained, whether favourable or 
otherwise, would be of great benefit to the industry. 

Mr. W. M. Carr (Stretford) said that the subject with which Mr. 
Pickles had dealt so cleverly was a very wide one, and the experi- 
ments were extraordinarily interesting. Personally he did not think 
the problem of ammonia purification could be solved successfully by 
washing, or removal at the outset with a weak acid solution, be- 
cause they were still left with a large volume of weak ammonia 
sulphate liquor to deal with. Where they had inefficient scrubbing 
apparatus and a large volume of weak ammoniacal liquor, great diffi- 
culties were presented, especially when ammonia sulphate was of 
such a low market value. 
40 p.ct. acid solution. But even so the tar fog had to be removed 
first of all, and he did not know any mechanical means whereby the 
tar fog could be entirely eliminated prior to acid washing without 
some condensate and ammoniacal liquor. They could not get a use- 
ful acid solution without having some ammoniacal liquor left to be 
dealt with. Mr. Pickles stated: ‘‘ It is estimated that 80 p.ct. of 
the corrosion in mains and meters is dye to the action of hydrocyanic 
acid and cyanogen.’’ He thought that statement was rather exag- 
gerated; many of them believed that carbon dioxide had a good deal 
to do with internal corrosion. There were other points on which 
many of them would disagree with Mr. Pickles. 


Tue AuTHor’s REPLY. 


Mr. Picktgs, replying to the discussion, observed that he could not 
say much in reply to Mr. Clayton, who had a much wider experience 
on the chemical side; but he wished to deal with two points which 
were raised again in the course of the discussion. The first was the 
question of dealing with the ammoniacal liquor which would be pro- 
duced. 
dealing with it in a sulphate of ammonia plant, assuming in each case 
a production of 50 gallons of liquor of 1°6 p.ct. ammonia per ton 


Mr. Clayton referred to washing with a | 


liquor of 1°6 p.ct. ammonia. It was to be reduced to a 50 p.ct. solu- 


tion for salting (Lunge, ‘‘ Coal Tar and Ammonia,” p. 95°) —i.e., 
48°5 gallons to be evaporated per ton of coal carbonized. 485 - <= 


13,000 
= 37°31 lbs. of solid fuel per ton of coal carbonized, or 2 ; |bs. 
of solid fuel per ton of sulphate of ammonia. It was approx. ately 
one-fourth of the amount required in the present method. . 

Then to compare the cost. In the present method 1! had 
9381 Ibs. of steam per ton of sulphate of ammonia. 


s. 


81 


9351 |, pee ren Ata 
a ons steam at 5s. per ton = 4°19 X5s.. 20°95 
Lime, 3 cwt. at 35s. per ton ‘ 5°21 
Water, 500 galls. at 8d. per 1000... 0°33 
Sludge removal, 5 cwt. at 1s. per ton. 0°25 
Still cleaming,@c. . .... =. 0°64 
Steam, oil, &c. ~ s 0°25 

27°6 


With the acid method the cost per ton of sulphate would be 
three times as much as by the alkali method. 


inmost 


35,000 
2240 


= 15°6 tons at §s., 78s. 


Since this evaporation of the said liquor could be carried out by 
solid fuel direct fired, the comparison should be made not o1 the 
price of steam, but on the cost of solid fuel, since the sulphate of 
ammonia plant operatives would attend to the whole process. Tak- 
ing rough breeze at 5s. per ton, the calculation was en = 1°2 tons 
at 5s. = 6s., against the 27s. 6d. The price of fuel could go up to 
41 per ton before the costs by the two methods balanced. 

Even if Mr. Williams’ experiments were correct, and the carbon 


| dioxide was chiefly responsible for corrosion, it would be admitted 


He had made a comparison with the present method of | 
| of water. 


of coal carbonized. That was equivalent to 31°04 Ibs. of sulphate of | 


ammonia per ton. According to Parrish (‘‘ Design of Ammonia 
Stills,’’ p. 162), 260 Ibs. of steam was required per 100 gallons of 
liquor of 1°6 p.ct. ammonia. For 50 gallons it would be 130 lbs. 


Then = ~* = 
monia = 721°5 lbs. of solid fuel per ton of sulphate of ammonia, or 
130 X 1000 
13,000 
fic value of fuel 13,000 B.Th.U. per Ib.) 


= 10 lbs. of solid fuel per ton of coal carbonized (calori- 


In the other case they had to evaporate down the 50 gallons of | 


= 9381 lbs. of steam per ton of sulphate of am- | 


that hydrocyanic acid had a disastrous effect upon meters. There- 
fore it was better out than in. The method of taking it out was 
really subsidiary to the main idea of the paper. Possibly, Mr. Clay- 
ton’s suggestion to take it out in the oxide rather than by washing 
would be much better. 

Excessive water in the tar might or might not be due to the forma- 
tion of a skin on the surface of the tar which contained the bulk 
of the free carbon which had been washed out. A much greater bulk 
of liquor was supplied to the mains than would be used in the ordi- 
nary course of events, and it was possible that in the washing of 
that liquor the skin forming on the top of the tar caused an excess 
If the cyanogen washer was not used, a little ammonia 
would be necessary; it would pass forward to the boxes to keep 
them in a neutral state. 

Mr. Vass had referred to the condenser falling instead of rising. 
That was the case with their plant; they altered their plant to suit 
their own conditions. Probably it would be difficult to upset the 
condenser arrangements which were already fixed; but if the am- 
monia was taken out in the hydraulic main, any condensate in the 
condensing plant would be acid. On the other hand, if a certain 
amount of ammonia was allowed to pass they must get the gas 
below the dew-point and allow the drainings to run back into the 
main ; or else they would have a certain amount of ammoniacal liquor 
to deal with apart from the acid. 
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PETROLEUM WASH-OIL THICKENING IN THE SCRUBBING OF 
COKE-OVEN GAS. 


H. M. ULLMANN, D. S. CHAMBERLIN, C. W. Simmons, and M. A. THORPE, Lehigh University, Bethlehem, Pa. 


[From “Industrial and Engineering Chemistry.”] 


A high-boiling petroleum oil is used in the counter-current 
absorption of light oils from coke-oven gas in scrubbing towers. 
With continued use the wash oil increases in gravity from 
0°834 to o'go and contains a suspension which, when settled 
out, does not materially affect the gravity of the oil. This 
process is called thickening. With thickening, a wash-oil 
reduces in absorption capacity, and the accumulation of the 
suspended material presents mechanical difficulties throughout 
the entire system. It is the object of this investigation to de- 
termine the primary cause of such thickening. 

Cause OF THICKENING. 

Kiemstedt' in 1925 summarized the suggested causes of 
thickening as follows : 

(1) The oxygen content of the gases and its influence on 

the wash oil, especially on the phenols of the wash oils. 

(2) The oxidation of hydrogen sulphide to sulphur and its 
asphalt-forming property. ‘ ; ; 

(3) The capacity of oils for inorganic materials, especially 
compounds of iron and their catalytic influence on the 
process. 

(4) The moisture content of the oils. 

(5) Cracking. 

(6) The prevailing pressure on the system. 

In 1926 Hilgenstock’* pointed out that ** even at this late date 
no satisfactory explanation has been given for thickening.”’ 

Offe,* and Kattwinkel,‘ though disagreeing as to the 


mechanism of thickening, point to hydrogen sulphide as the 
primary cause. Offe states that the thickening is caused b) 
the reaction of hydregen sulphide’ with the unsaturated com- 
pounds present in the wash-oil, and their subsequent polymer! 
zation by heat with the regeneration of hydrogen sulphide. 
Kattwinkel, however, views the thickening as due to polymeri- 
zation. of the wash-oil by sulphuric and sulpho acids formed 
from the oxidation of the hydrogen sulphide present. Since 
hydrogen sulphide is present in the coke oven gas to the extent 
of 500 grains per 100 c.ft., such reasons seem quite logical. 
In addition, the wash oil on thickening increases in sulphur 
content from 0°182 to 0°967 p.ct. _ a 
All attempts to thicken a new wash-oil with hydrogen su!phid: 
were unsuccessful. No thickening resulted when hy«rogen 
sulphide was bubbled through cold or hot oil for three weeks, OF 
when a saturated solution of the gas in the oil was subjected to 
a treatment similar to that given in the stripping stills and heat 
exchangers. Even when steel wool was used as a c“talyst, 
and the above processes duplicated, there was no thickening. In 
some cases, however, there was a slight and insignificont ™ 


crease in the sulphur content of the wash-oil after treatment. 
Another suggested mechanism is that thickening may be the 
result of the sulphur as such being produced in the sy:'em by 
the reduction ey hydrogen sulphide. It was found, = 
that. flowers of sulphur, though dissolving in hot oi!, wou 
precipitate on cooling and produce no thickening. wre 


It has been suggested that thickening may be prodiced ©. 
cracking of the wash-oil in the strippimg process.  =* a 
ments with new wash-oil, benzolized wash-oil, and wash-0! 
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saturated with hydrogen sulphide and flowers of sulphur, all 
produce no thickening when heated to a crackin temperature. 
In every case a black carbonaceous residue is precipitated 
and the light fractions formed volatilize, but the residual oil 
does not increase in gravity. : : 

According to Bergbau and Lothringen® the thickening may 
be due to oxygen or carbon dioxide, or both, since their method 
of preventing thickening is the elimination of these constituents 
from the steam used in the stripping stills. 

The influence of finely divided tarry matter on the thicken- 
ing of wash-oils has been discussed by Gerhard,* Stumpf,’ and 
Thau.* Brooks’ points out that petroleum ether when added 
to certain oxidized hydrocarbons will cause a solid substance 
to precipitate. This method applied to spent wash-oil gave a 
light brown flocculent precipitate containing 78°30 p.ct. carbon, 
628 p.ct. hydrogen, 9°25 p.ct. sulphur, and by difference 6°17 
p.ct. oxygen. This indicates that a complex sulphur compound 
is formed in the wash-oil. The fact that it could not be pro- 
duced by subjecting the oil to treatments with sulphur in 
yarious combinations led to the conclusion that it entered the 
system as such in the raw coke oven gas. 

‘When spent wash-oil is allowed to settle at low tempera- 
tures a black plastic mass separates. This material has all the 
physical appearances of ordinary coal tar. In addition, at 
valves and other connections along the raw gas line where 
small leaks are possible, this same tarry material accumulates 
jn stalactitic form. When this material is dissolved in ben- 
zene, added to wash-oil, and stripped of the benzene, a pro- 
nounced thickening in the oil is produced. Similarly, ordinary 
coal tar from tar sumps under the same conditions produces 
thickening in new wash-oil. The fact that this method had 
artificially produced thickening pointed to a tar in suspension 
in the raw gas as the primary cause of thickening. 

When raw coke-oven gas was passed through an experimen- 
tal absorption tower unit with glass-bead packing and new 
wash-oil, it was found that, after careful stripping, the oil had 
increased in specific gravity from 0°834 to 0°845. This increase 
in the specific gravity, and hence the relative thickening, ap- 
pears small. However, a critical study points to their actual 
significance. At this rate, in a plant treating 50,000,000 c.ft. of 
gas a day with 60,000 gallons of wash-oil, the oil would become 
unfit for further use in the absorption system in 3°7 months. 
Executives at such a plant state that the life of an oi! is about 
three months, and therefore the experimental thickening closely 
approximates operating plant results. 


QUANTITY AND CHARACTER OF SUSPENDED MATERIAL. 


To determine the quantity and character of the suspended 
material in the gas, a quantitative experimental Cottrell pre- 
cipitator similar to that described by Drinker and Thompson” 
was used. An applied voltage of 20,000 at 3 amperes was 
used in a tube rr in. (28-cm.) long and 1 in. (2°5 cm.) inside 
diameter containing a removable celluloid foil upon which the 
material collected. A dark brown, sticky and tarry material 
with a rather characteristic obnoxious odour was formed on 
the foil. It was found that the gas contains 3°17 grammes of 
this material per 100 c.ft. (2°8 cub.m.). It was further found 
that no thickening was produced by a gas from which this 
material had been removed with a Cottrell precipitator. 

Determinations on the amount of suspended material be- 
fore and after passing through the experimental wash-oil ab- 
sorption unit showed that approximately go p.ct. of this material 
remained in the gas, although thickening at vlant rate was 
obtained. As an extreme test, a Cottrell precipitator showed 
the existence of this material in appreciable quantities in the 
gas delivered to the domestic consumer. The fact that, the gas 
after light-oil stripping passes through a Koppers hydrogen 
sulphide absorption tower, two gasholders, and several miles of 
distributing mains points to the extreme fineness of the sus- 
pension. 

The tarry material precipitated from the gas by the Cot- 
trell was found to contain 12°50 p.ct. sulphur as compared 
with 4°54 p.ct. sulphur in the tarry material settling from 
spent wash-oil, and o’97 p.ct. sulphur in ordinary coal tar. 
Thus the raw gas contains 0°0038 gramme of sulphur per c.ft. 
(0.028 cub.m.) exclusive of hydrogen sulphide. The increase 
In sulphur in the wash-oil on thickening, which has been 
attributed to sulphur in various forms, can be accounted for 
by the high sulphur content of the suspended material, which 
in itself produces thickening. It would anvear that the tarry 
material in suspension contains a large proportion of a high 
sulphur constituent of coal tar. The analysis and physical 
Properties of the material settling from spent wash-oil indicate 
that it contains a higher proportion of ordinary coal tar 
than the suspension. Considering, as before, an operating 
condition where 60,000 gallons of wash-oil are used in the 
treatment of 50,000,000 c.ft. of gas per day, the above sulphur 
figures have interesting application. Under these conditions 
where wash-oil on thickening increases in sulphur content 
oom 0° 182 p.ct. (sp. gr. 0°834) to 0°967 p.ct. (sp. gr. 0-900), 

€ tarry material would account for the entire thickening and 


produ spent wash oil in 8-6 days. However, it has been 
oo t only one-tenth of the tarry material is absorbed, so 
at complete thickening wouid be produced in 86 days, This 





length of time is again in close agreement with the commercial 
approximation of three months. 


CONCLUSIONS. 


The thickening in petroleum wash oil is shown to be the 
direct result of a tar or a tar constituent in a finely divided 
form suspended in the gas, which still persists in measurable 
quantities. when the gas has reached the domestic consumer. 
It would appear, then, that thickening results from the direct 
baffling of this material in the absorption system, and from its 
solution in the light oils with subsequent precipitation on 
stripping. This is perhaps the reason for the opinion some- 
times expressed that thickening is produced by polymerization 
in the stripping stills. . ; 

Experimental work using a Cottrell precipitator indicates 
that the removal of these high-sulphur tar constituents from 
the raw gas before entrance into the scrubber system will 
eliminate the thickening of wash oil in the countercurrent 
scrubbing of coke-oven gas. The elimination of the thickening 
constituents of raw gas on a commercial scale is now being 
investigated. 

1 Kiemstedt, ‘‘ Brennstoff-Chem.,’’ 6, 185, 201 (1925). 

2 Hilgenstock, Ibid., 7, 123 (1926). { 

8 Offe, ‘‘Gas Wasserfach,’’ 66, 67 (1923) ; 68, 136 (1925). 
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§ Brooks, ‘‘ Non-Benzenoid Hydrocarbons,”’ p. 53 (1922). 
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Effect of Atmospheres on the Heat Treatment of Metals.—\ 
paper on this subject by E. G. de Coriolis and R. J. Cowan, 
presented at a meeting of the Division of Gas and Fuel Chemis- 
try of the American Chemical Society, deals with the effects 
of various atmospheres on metals during typical heating opera- 
tions ranging from 350° to 2500° Fahr. These effects are 
shown to be essentially of a chemical nature. Methods for 
the application of heat are duly considered. The limitations 
of each is determined by the character of the atmosphere sur- 
rounding the work. This has emphasized the necessity for a 
controlled atmosphere. ‘‘ The old designations of neutral, oxi- 
dizing, and reducing atmospheres have ceased to have a definite 
meaning in the light of more advanced knowledge.’’ Some 
account is given of the research work of the American Gas 
Association in connection with forging. The matter of burning 
of steel is considered, and some new facts are given. A graph 
is presented showing the time-temperature relationship be- 
tween carbon monoxide and scale formation at forging tem- 
peratures of steel. The problem of bright annealing is con- 
sidered. This is effected by gases evolved when a metal is 
heated. The use of steam for the bright annealing of copper 
is discussed. The effects of lubricants found on metal sur- 
faces present problems in relation to the specific atmospheres 
in bright annealing. Ways have been indicated for overcoming 
these problems. 


CORRESPONDENCE. 


[ We are not responsible for opinions expressed by Correspondents.] 





London's Clearer Atmosphere. 


Sir,—We were interested in your note under the above heading in 
the last issue of the ‘‘ JourNAL,’’ as the increasing purity of the air is 
of great importance to one of our departments, which is engaged in 
laying copper on roofs. 

When a roof is covered with copper in a pure atmosphere it soon 
assumes a beautiful green “‘ patina,’’ which is characteristic of the 
metal and is so prominent a feature in many continental towns where 
the atmosphere is much purer than ours. For many years it was 
almost impossible to find these beautiful green roofs in London, but 
of late years there is a very great improvement in this respect, and 
green roofs are becoming increasingly common, in most cases start- 
ing in the suburbs such as Croydon, Highgate, Ilford, Richmond, &c. 

Perhaps the most prominent example is the dome on the Imperial 
Institute, which was quite black until a few years ago; while there 
are many other domes and roofs in the process of turning green, 
which we do not think would have occurred unless the amount of soot 
and other impurities in the air had been so considerably reduced by 
the modern tendency to use gas fires, cookers, and water heating 
appliances. Let us hope that this tendency will continue, and that 
the atmosphere of London will be so greatly improved by the work 
of the gas industry that the green domes of London will be as promi- 
nent as those at Berlin, Vienna, Copenhagen, Munich, Dresden, &c. 

S. Ewart, 
Director, 
Ewart ¢» Son, Ltd., 
346, 348, and 350, Euston Road, 
London, N.W.1, 
Oct. 7, 1929. 
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REGISTER OF PATENTS. 


Dry Cooling of Coke.—No. 306,933. 
Suuzer Fréres St&. Anyme., of Winterthur. 
No. 63; Jan. 1, 1929. Convention date, Feb. 29, 1928. 


This invention relates to improvements in apparatus for the dry cool- 
ing of hot coke of the kind in which the coke is cooled by means 
of a cufrent of gases passing through the container into which the 
coke is discharged. The object is to provide means whereby over- 
heating, and consequent destruction of the container walls, will be 
obviated. 

The container is surrounded by a cooled wall, preferably compris- 
ing tubes through which a cooling medium passes, so that, in addi- 
tion to taking up the heat transferred to it by the cooling gases, the 
wall also absorbs the heat radiated by the coke, and thus increases 
the cooling effect on the walls of the container. 
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Water-Jacketed Coke Cooler by Sulzer. 


In the construction illustrated in the drawing, the coke container 
a has a central projection b extending upwardly into the coke charge, 
and is adapted to be wheeled into a cooling chamber c. The ar- 
rangement is such that when the container is wheeled into position 
the lower end of the projection b automatically registers with the 
delivery pipe f of a blower d connected to the lower end of the cham- 
ber c by means of a suction pipe e. 

In order to protect the walls of the container against high tem- 
peratures, the walls of the chamber ¢ are lined with tubes h, having 
a cooling medium flowing through them, and surrounding the con- 
tainer a when the latter is in position within the chamber. The 
blower d drives a current of cooling gases in the direction of the 
arrows through the delivery pipe f into the coke charge and then 
round the outside of the tubes h and back to the blower through the 
suction pipe e. 

At the top and bottom of the chamber c are disposed water drums 
i and k respectively, to which the tubes h are connected in such a way 
that they, together with the drums, form a water tube steam- 
generator having an intermediate free space or chamber between its 
water tubes for the reception of the coke container. 


Cleckwork Gas Controllers.—No. 318,320. 


Kinc, W. E., and the Gas Meter Company, Ltp., both of 
238, Kingsland Road, E. 2. 


No. 16,810; June 9, 1928. 


The invention relates to gas controllers adapted to be operated by 
clockwork mechanism, and has for its object to provide improved and 
simplified construction. 

The invention consists in the provision of readily detachable clock- 
work operating mechanism wherein a gas tap is operated in known 
manner by a clockwork operated see-saw lever which is rocked slowly 
against the tension of a spring to turn off the gas supply, but when 
tripped is rocked instantaneously to turn on the supply. The lever 
carries a pin which engages the slot in the disc so as to rock the 
latter in opposite directions to those performed by the lever. 

The invention also consists in a gas controller device as set forth 
above in combination with a spring-operated plunger ball or disc 
valve; and also in a gas controller wherein the clockwork mechanism 
carries a plurality of horizontally disposed pins which form the sole 
means by which the mechanism is supported by the gas tap; at least 
one of the pins being locked by a set screw operable by the normal 
clockwork winding key, which screw, when released, enables the 
pins to be withdrawn axially from sockets in the casting. 








Combination Valves for Gas Water-Heaters. 
No. 317,207. 


P., of Waterloo, New South Wales. 
No. 21,415; July 24, 1928. 


Wiatrt, J. 


The accompanying diagram is a longitudinal section of the valve. 

The gas regulating cock 4 is connected to a gas chamber 5 which 
leads to the gas burner of the heater or other device to which the 
appliance is fitted, by means of a union 6 and hollow screw 7. The 
passage of gas from the chamber 5 is controlled by a gas regulating 
valve 8 which is mounted on a stem g passing through an inter- 
mediate chamber 10 into a water receiving chamber 11 which is con- 
nected to the water service pipe 12 and leads to the water inlet pipe 
13 of the heater. 

On the top end of the valve stem 9 a disc or valve 14 is adjust- 
ably mounted. This disc is free to move in the water receiving cham- 
ber and is adapted to lift the gas regulating valve 8 from its seat 
when water is flowing through the water chamber into the heater, 
A spring 15 normally retains the valve 8 upon its seat. 

The intermediate chamber 1o acts as a relief means should a leak- 
age take place from the water chamber 11. An extension 26 of the 
intermediate chamber 10 is bored to receive a hat or cup leather 
packing 25 which is mounted upon the stem 9g of the gas regulating 
valve 8 and prevents the passage of water from the chamber 11 to 
the intermediate chamber 10. 
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Wiatt’s Combination Valve. 


In order progressively to increase or decrease the flow of water 
permitted to pass through the valve before the gas distributing valve 
8 is opened, an internally tapered union 16 is screwed into the cham- 
ber 11 and also into a cap 17 which leads to the heater fittings 18 
and pipe 13. The internally tapered union 16 is provided with hexa- 
gonal faces or with a knurled edge 19 and lock nuts 20, 21 for effect- 
ing external adjustment of the conditions controlling the valve 14. 
A cover 22 and grub screw 23 are provided to protect the union 16 
and lock nuts 20, 21 from unauthorized interference. A stuffing box, 
packing, and gland 24 are provided to maintain a tight joint between 
the chamber 10 and the chamber 5. ‘ 

The invention, states the patentee, forms a compact unit to which 
the gas and water supply services of the heater are attached in 4 
convenient and accessible manner, while at the same time it affords 
means whereby it is impossible to open the gas supply until the water 
has been turned on, and, in addition, it ensures that the gas supply 
is cut off immediately upon the water supply being cut off. 


Thermostatic Control for Gas Burners. 
No. 318,305. 


Soutn Metropouitan Gas Company, CHANDLER, D., 2nd 
Hoxtey, H. W., all of 709, Old Kent Road, S.E. 15. 


No. 13,297; May 5, 1928. 


and is 


This invention relates to control devices for gas valves, Pes 
0 


particularly applicable for controlling the gas supplied to burners 
ovens and furnaces. It concerns control devices comprising a t¢™ 
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rature sensitive device which is adapted on cooling to release a | 4 undercut at 5 to receive a catch 6 urged into its. locking position 
detent which normally maintains a valve in its open position, the by a spring 7. The temperature sens‘tive device is comprised of a 
movement of the sensitive device being multiplied by a lever system. rod 8 of steel or other suitable material having a comparatively 
small coefficient of expansion. The rod is fixed at one end, and 
ON slidably mounted upon it is a tube 9 of brass or other suitable material 
a having a comparatively high coefficient of expansion, The free end 
of the rod 8 is provided with an abutment against which one end 
4f7 of the tube g bears. 
Mounted upon the tube 9, near to its other end, is a lug or pro- 
y jection 10 which engages a fork 11 on one end of a multiplying 
4 lever 12 pivotally mounted at 13. The other end of the lever 12 has 
Y- pivoted thereto a trip lever 14 on which is adjustably mounted a 
1S weight 14a adapted to engage the face of a lug 15 on the catch 6, 
© 16 is a screw by means ot which the pressure exerted by the spring 
4: : can be adjusted. 
a 














\Y 


The valve stem 3 is provided with a handle or stirrup 17 by 
6 4 which the valve 1 can be raised into such position as to be held open 
3 by the catch 6. 

In operation, the expansion of the tube g consequent upon rise 
in tenmperature when the oven or furnace is in operation causes the 
lever 12 to rock in an anti-clockwise direction, thus enabling the 
weight on the trip lever 14 to drop behind the lug 15. When the 
temperature drops to a given value the consequent contraction of the 
tube 9 causes the lever 12 to rock in a clockwise direction, the conse- 
2 quent movement of the trip lever 14 moving the catch 6 out of engage- 
ment with the valve stem 3 and thus releasing the valve. If it be 
J2 desired to allow the valve to be released at different temperatures, 
this can be effected by adjusting the weight 14a on the lever 14. It 
will be seen that the valve 1 can be raised and held by the catch 6 
even when the oven or furnace is cold. 





APPLICATIONS FOR PATENTS. 
[Extracted from the ‘‘ Official Journal’’ for Oct. 2. 
Nos. 28,699—29,478. 
Anperson, W.—‘‘ Gas rings.’’ No. 29,402. 
Briccs, H. D.—‘* Refining crude benzole.’’ No. 29,019. 


f; Brook, 1.—‘* Gas lighting appliances.’’ No. 28,817. 
0 CoupaveE, C. pre.—‘ Gas and water valves for geysers, &c.’’ No 














8g 9 28,862. , 


7 KavaBEK, V.+—‘‘ Gas turbine.’’ No. 28,961. 
Mactaurin, R.—‘ Treatment of ammonia liquor effluents.’’ No. 
\ 28,899. 


Ww Mactaurin, R.—‘‘ Recovering acid ammonium carbonate from 
ammonia liquors.’? No. 28,900. 
Thermostat by the South Metropolitan Gas Company. Patmer, H.—*‘ Stop devices for gas mains.’’ No. 28,917. 
Suatwett, H. G.—See Briggs, H. D. No. 29,019. 
The invention is illustrated in the accompanying drawing. 1 is _Wittzy & Co., Lrp.—* Coin-freed mechanism of gas meters.”’ 
a gas supply valve of the poppet type, having a spring 2 adapted No. 29,461. 
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to close it. The outer end of the valve stem 3 is provided with a head Yorksmire Tar Distitters, Ltp.—See Briggs, H. D. No. 29,0109. 





MISCELLANEOUS NEWS. 


GAS v. ELECTRICITY AT STAMFORD. bating whether they shall provide the capital expenditure of aes 


&c., to enable the electric undertakers to give better terms. 
Public Lighting. appreciated that the proposal is a vastly unfair one, and that it means 
I , ’ ‘ 7 an additional expense on the rates. Further, the Council have had 
* the course of the past few days the Stamford Town Council the facts put before them that the Gas Company are large rate- 
have accepted the tender of the Stamford Gas Company for lighting | payers, and that, equally, the revenue derived from town lighting 
the streets for one year at a cost of £739. In moving the recom- | reflects on a cheaper commodity for the ordinary consumer—and 





mendation of acceptance of this tender, the Town’s Lighting Com- | there are far more users of gas than electricity in the town. 
mittee reported that both the Stamford Urban Electric Supply Com- | 
pany and the Stamford Gas Company had tendered for the street 2 aa 


lighting contract, and that, though they moved that gas should again 


be utilized, they recommended that in the meantime the Council PRIMITIVA HOLDINGS 


should consider the question of the lighting of the streets by elec- 


‘ricity, and that negotiations to this end should be opened with the 
lilectric Supply Company. The Gas Company’s tender was £19 Good Response to Share Exchange Offer. 
nee than Yast year, but included the supply to several additional The Statutory Meeting of Primitiva Holdings, Ltd., was held on 


‘amps, and, in some cases, an increased candle power. 

It was stated that the Electricity Supply Company really offered . : : 
‘avourable terms—but for two factors: They could not provide the Col. H. Le Roy-Lewis, C.B., C.M.G., D.S,O,, who presided, said 
‘ight until Jan. 1, and that by far the larger portion of their contract that the meeting was called to submit the statutory report in com- 
rice was swallowed up by providing a sinking fund for the pur- pliance with Section 65 of the Companies Act of 1908, but there was 
one matter of general interest to which he desired to refer. The 
Board were very pleased to be able to report that the response of the 
shareholders in the Primitiva Gas Company to exchange their shares 
for shares in Primitiva Holdings, Ltd., had been so nearly complete 
that 2,085,217 had been so exchanged. This figure represented 89°5 
p.ct. of the shares of the Gas Company—excluding, of course, the 
660,000 shares of the Gas Company recently issued to the Spanish 


Oct. 1 at Winchester House, Old Broad Street, E.C. 


Nase of the standards. The Company suggested that this particular 
farge should be spread over fourteen years, and the estimate they 
a forward contained the sum of £180 in respect to capital costs of 
mips and equipment, this payment to continue for fourteen years. 
of the expiration of that period, the Council were told, ‘‘ the whole 
t this charge would cease, and the electric lighting estimate would 


“a compare more or less favourably with that of the Gas Com- . a OT ‘ De ; : i asi 
pany, American Electricity Company (Cia. Hispano-Americana de Electrici- 
_ Opinions have been divided on the matter. It has, however, been dad). ; , 
Pointed out that, on the score of economy, gas has the advantage The number of shares in the Gas Company which had not been 
* ‘8 main competitor, and, also, that there have been no com- | exchanged amounted to only 254,247, and the Board urged the holders 
lls whatever as to the service from the Gas Company. In fact, of these shares, in their own interests, to make the exchange, as the 
mins the Company have been praised regarding its supply. market in so small a number of gas shares was likely to be restricted. 
he Company have always borne the full cost of standards, lan- | To facilitate the exchange of the remaining shares, the Board had 


ms, burners, &c., and with their tender offered discounts for three, | arranged to keep the list of the Holdings Company open a short time 
" Or seven years’ contracts, and under these terms were pre- | longer; and any Gas Company shareholders desiring to exchange 
td to carry out improvements. should communicate with the Secretary without delay. 


Now for the purpose of a change-over, the Town Council are de- | The proceedings then terminated. 
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SINGAPORE GAS DEPARTMENT. 
Large Increase in Business. 


The coal used by the Singapore Gas Department during the past 
year has been chiefly Australian; but at the latter end of the year, 
owing to strikes in Australia, coal was purchased from England. 
The cost of coal delivered at the works was $17.23, against $16.81 
for 1927. The demand for coke has been fairly steady throughout 
the year, and the revenue from this source was $127,782.69, against 
$128,053.87 for 1927. The average price per ton for 1928 was 
$31.88, against $32.53 for 1927. The revenue from tar was 
$44,291.77 for 1928, against $39,891.27 for 1927. The amount of 
gas manufactured was 348,466,000 c.ft., against 316,481,000 c.ft. 
made during 1927, an increase of 10°1 p.ct. Of the above quantity, 
91,190,000 c.ft. was water gas, equal to 2671 p.ct. of the make. 
The cost of manufacture for 1928, including interest, sinking fund, 
and renewals was $1.77, against $1.73 per 1000 c.ft. in 1927—an 
increase of $0.03. 

The amount of gas used for public lighting totalled 116,318,880 
c.ft., equal to 33°4 p.ct. of the output. During the year 163 
new lamps were erected and 40 lamps cut off; 882 lamps were 
converted to higher candle-power lamps. The amount of gas sold to 
private consumers was 186,610,002 c.ft., against 167,230,056 c.ft. 
for 1927, an increase of 11°§ p.ct.; this quantity in 1928 is the 
largest amount sold for private consumption in the history of the 
undertaking. 

The number of consumers showed a decrease during the year of 
31; the average consumption per consumer is considerably higher 
than a few years ago. The unaccounted-for gas was equal to 
10°4 p.ct. of the make, against 8°6 p.ct. for 1927. The net profit 
for 1927 was $17,208.57. The gross profit made by the Department, 
allowing for public lighting at cost, was $248,183.54, and, after 
deducting interest on loan, sinking fund, and renewal charges, there 
was a net profit of $137,095.83. 








BRITISH TAR FOR ROADS. 


“A Thoroughly Satisfactory Road Dressing.” 


A. Wayland, of the Royal Empire 
* on the 


Ihe following letter by Mr. W. 
Society, appeared in a recent issue of the ** Yorkshire Post ’ 


subject of British tar for roads: 

It is a matter of grave concern to me and the organization | repre- 
sent to learn that part of the expenditure of public money on the 
reconstruction and maintenance of our roads is devoted to the pur- 
chase of foreign material when excellent British material is available. 

Many of our County Councils are now using foreign bitumen as 
the surface dressing on our roads, where formerly they used British 
tar. For this my inquiries in various quarters have produced no satis- 
factory explanation. The experts seem to be agreed that the perfect 
road surface has still to be discovered, and on purely technical grounds 
the Ministry of Transport simply insists that either tar or bitumen 
may be used, so long as the material complies with the official stan- 
dard specifications. 

From the point of view of the road engineer, therefore, it would 
appear that British tar of the standard quality is a thoroughly satis- 
factory road dressing, carrying the approval of the Ministry of Trans- 
port, and, this being so, its use in preference to bitumen seems to be 
called for on the wider ground of helping our home industries and 
providing employment for our own people. 


_— 
oe 





SIR JOHN CASS TECHNICAL INSTITUTE. 
Inauguration of the Work of the 1929-30 Session. 


Before dealing with the programme of work for the present session, 
the Chairman of the Governing Body (the Rev. J. F. Marr, M.A.) re- 
viewed the work of the past academic year, and stated that the pro- 
vision of grouped courses of instruction had been greatly appreciated 
by those engaged in technical branches of industry, and, further, that 
insistence on a good knowledge of fundamental science as an ante- 
cedent to specialized or vocational training had led to the most satis- 
factory results. An extension of advanced and post-graduate work 
had also been made, with considerable success. 

A total of 29 students were successful at the London University 
post-Matriculation Examinations, and of this number, one obtained 
the degree of Ph.D., one the M.Sc. degree, 12 B.Sc. degrees with 
Honours, 1 B.Sc.Eng. (Metallurgy) degree with Honours, 7 Pass de- 
grees in Science, and 2 Pass degrees in Engineering (Metallurgy). 
During the past eleven years 127 students had graduated from the 
Institute, and, in addition, 27 post-graduate degrees, including one 
D.Sc. degree, had been obtained. 

The programme of work for the present session includes a con- 
siderable extension of the course of lectures on ‘* Coal Carboniza- 
tion,’’ and the addition of two courses of lectures on ‘‘ The Applica- 
tion of X-ray Analysis to Chemical Problems *’ and ‘*‘ Micro-Chemical 
Analysis ’’ respectively. 

Lord Riddell, who delivered the Inaugural Address, emphasized the 
necessity of co-operation between good salesmanship and good pro- 
duction ; and in this connection it may. be pointed out that excellent 
facilities are provided at the Cass Institute for those engaged in the 
distributive branches of industry to acquire a comprehensive know- 
ledge of the science and technology underlying their vocational work. 





LEAMINGTON PRIORS GAS COMPANY. 
The 129th Ordinary General Meeting. 


The 129th Ordinary General Meeting of the Shareholders of the 
Leamington Priors Gas Company held at the Gas-Works on 
Tuesday, Sept. 24, Dr. Harotp Mason, the Chairman, pres g, 
supported by his co-Directors, 

In dealing with the report and accounts, Dr. Mason said that y 
were getting a satisfactory yield of gas from the new vertical 1 S. 
There had been complaints with regard to noise, and they were Lop- 
ing to overcome this trouble entirely. There was a drop in the re\ 
from bye-products, prices generally being lower than a year ago. A 


was 


. substantial proportion of the cost of the vertical retorts had 


admitted by the income-tax authorities as representing replaceiment 
of the original installation, and this had had the effect of consider- 
ably reducing the charge in the accounts for rates and taxes. he 
superannuation fund was being well appreciated by the Company’s 
employees. The substantial increase in the output of gas had been 
due largely to the very severe weather in the early part of the y 

The adoption of the report recommending the payment o! the 
usual dividends and the accounts was proposed by the CuaikMan, 
seconded by Dr. Haynes, and carried. 

The CuaikMANn then presented the prizes and City and Guilds cer- 
tificates obtained by their younger employees, working under th 
Company’s technical education scheme, on the results of their last 
winter’s work—viz,—Final Grade: 1st Class Certificates and Direc- 
tors’ Prizes, A. C. Cooper and R. J. Gadsden; and Class Certifi- 
cates, H. A. Norton and F. G. Weatherall. Grade 2: ist Class Cer- 
tificate and Instructors’ Prize, H. Clarke; 1st Class Certificate, E. 


Hawtin. Grade 2: 2nd Class Certificate and Instructors’ Prize, 
B. Jennings. Grade 1: Certificate and Instructors’ Prize, C. H. 
Smith. Grade 1: Certificates, T. E. B. Bailey, T. Y. Doughty, 


E. A. Heath, F. Hickson, W. F. Pope, E. W. Smith, and G. Wilder- 
spin. Junior Course: Instructors’ Prize, B. Pope. 

Mr. H. Rayner proposed a hearty vote of thanks to the Directors, 
the staff, and the workpeople, pointing out the sound position of the 
Company, and expressing his pleasure on learning that the super- 
annyation scheme was in operation and being appreciated. This was 
seconded by Mr. S. J. GREEN, who bore testimony to the disadvan- 
tages under which the Company had had to work during the severe 
weather at the beginning of the year. 

Dr. Mason, in acknowledging the vote, remarked upon the interest 
in their work which he saw on his frequent visits to the works was 
being taken by the employees. 





LARGELY INCREASED OUTPUT AT DUBLIN. 
Excellent Hire-Purchase Results. 


Sales of gas in Dublin went up by 400,000 therms, or 85 million 
c.ft., while the number of consumers increased by nearly 3000 irom 
January to June. 

This statement was made by Mr. Francis J. Dickens, J.P. (Chair- 
man), at the hall-yearly meeting of the Alliance and Dublin Con- 
sumers’ Gas Company, which was held at the Company’s ofiices in 
Dublin on Sept. 25. The Chairman was hopeful that the announce- 
ment of a reduction in price was not far distant. A dividend of 
£7 12s. Od. p.ct. per annum, less income-tax, was declared. 

Moving the adoption of the report, and statement of accounts 10 
the half-year ended June 30, the CHAIRMAN, in the course of his ad- 
dress, said: Six months ago we found cause for congratulation n the 
fact that our sales recorded an increase of 4 p.ct., and at that tim 
one of our stockholders expressed the opinion (which was not, 0! 
course, shared by the Directors) that we had probably reached th 
peak. How far this was from being the case will be apparent when 
I say that our sales for the half-year are greater by more than 
8 p.ct. than our sales for the June half-year of 1928, the amount 0! 
the increase being, roughly, more than 400,000 therms, or 85 million 
c.ft. The extent of this increase is most gratifying, particularly when 
we consider that it is only one of the constant series of increases 
which we have enjoyed for a number of years. 


Hire-PuRCHASE SYSTEM. 


The most gratifying feature is, however, that the average consump- 
tion per consumer has increased. This is particularly noticeable in 
the case of our ordinary meter department, wherein have occurred 
many noteworthy instances in the use of additional gas apparatus. 
Our prepayment meter department displays the same tendency, if 
a less marked extent per consumer. The increase in this case has 
not been unexpected, because many of our prepayment consumers have 
taken advantage of our hire-purchase system for the inst: Iation a 
gas fires and other appliances, the use of which must necessarily rai 
the average consumption. We sold outright and on hire purchase © 


on hire no fewer than 3880 gas cookers, 1312 gas fires and radiators 
201 water heating appliances, and a considerable numbe: ovens 
hotplates, grillers, and other apparatus. 
Taking the capital account, our expenditure under this ding '§ 
not, in view of the developments to which I have referred, excess 
at £12,600 odd, while the amount written off for depreci , sales, 
&c., amounts to nearly £11,900, leaving the net increase at rough’ 
4700. On the income side of the revenue account, sales of gas show 
the splendid net increase of £18,000, while rental of meters and stoves 
is greater by £4500. _—e = 
Summarizing the financial position, therefore, our re ipts iret 
all sources are higher by £14,300, and our expenditure by 4990 ° 
y 





that the profit which we carry into net revenue is larger bs : 
at £77,600. Deducting from this the amount of the aed oe 
interest, interest on temporary loans, and income-tax, and adding ' 
from last account, we have available the sum £93°°° 





balance 
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of which the dividend recommended will absorb £59,165, leaving 
£24,057 to be carried to our next account. 

On the motion of the CHAIRMAN, seconded by Mr. W. NEWBIGGING, 
the report and statement of accounts were unanimously adopted. 

A dividend of £7 12s. 6d. p.ct. per annum, less income-tax, on the 
consolidated ordinary stock was declared, on the motion of the 
CHAIRMAN, seconded by Mr. MAHER. 

A vote of thanks to the Chairman and Directors was unanimously 
passed, on the motion of Mr. West, seconded by Mr. J. J. Moore. 


<i 
—_— 


NEW COLLIER FOR THE GAS LIGHT AND COKE 
COMPANY. 


Launching Ceremony at Hebburn. 

Messrs. Hawthorn, Leslie, & Co., Ltd., of Hebburn-on-Tyne, 
launched on Friday last the single-screw self-trimming collier “ Sun- 
trap,"’ which they are building to the order of the Gas Light and 
The vessel is 226 ft. in length and constructed to 
the highest class Lloyds. She will be fitted with triple expansion 
engines supplied by Messrs. George Clark, Ltd., of Sunderland. The 
vessel was christened by Mrs. R. W. Foot, wife of the General Mana- 
ger of the owning Company. 

Interesting comparisons between the old and modern methods of 
coal transport were made at the launch by Mr. H. B. Robin Rowell, 
a Director of Messrs. Hawthorn, Leslie, & Co., Ltd., Mr. R. W. 
Foot, and Mr. R. Stephenson Clarke, who represented Messrs. 
Stephenson Clarke and Associated Companies, Ltd., agents for the 
owners, and who have superintended the construction of the vessel. 

Mr. RowELt said that in the old days the wooden ships that carried 
the coal from the Tyne to London took a week in fair weather, where- 
as now colliers reached their destination in about five or six tides, 
and had their cargoes literally torn from them by grabs. The huge 
ballast hills on Tyneside, many of which contained hundreds of 
thousands of tons, were composed of Kent gravel which the old ships 
had to utilize as ballast in their voyages to the Tyne. A modern 
collier did fifty or sixty trips a year, as compared with sometimes less 
than a dozen trips by the old vessels. 

Mr. R. W. Foor said that coal was really stored up sunshine, and 
his Company re-converted it into sunshine. The ‘‘ Suntrap,’? which 
was appropriately named, would carry about 80,000 tons of coal a 
year to London, which would be converted into millions of cubic feet 
of gas, which would make the Metropolis less murky and improve 
the conditions of those who lived there. 


_ 
-_ 


OVERSEAS OPPORTUNITIES. 
[Extracted from the Board of Trade Journal.] 


Ceylon. 

Refrigerators and Steel Safes.—A firm of manufacturers’ agents 
in Colombo wish to secure the representation of British manufac- 
turers of refrigerators for domestic purposes and steel safes for 
Ceylon. (Ref. No. 353.) 





Coke Company. 





_ 
——— 


GAS ACTS (1920 AND 1929) ORDERS. 
SECTION 6. 


Bolsover Gas Light and Coke Company, Ltd. 

The Company shall, from April 1, 1930, charge according to 
the number of B.Th.U. supplied, and shall on or before Jan. 1 
give notice of the calorific value of the gas they intend to supply. 

Bury Corporation. 

fhe Corporation shall, from April 1, 1930, charge according to 
the number of B.Th.U. supplied, and shall on or before Jan. 1 
give notice of the calorific value of the gas they intend to supply. 





Campbeltown Corporation. 

The Corporation shall, from March 31, 1930, charge according to 
the number of B.Th.U. supplied, and shall on or before Dec. 31 
give notice of the calorific value of the gas they intend to supply. 


Elgin Corporation. 

The Corporation shall, from April 1, 1930, charge according to 

the number of B.Th.U. supplied, and shall on or before Jan. 1 

give notice of the calorific value of the gas they intend to supply. 
Marsden Urban District Council. 

rhe Council shall, from April 1, 1930, charge according to the 


number of B.Th.U. supplied, and shall on or before Jan. 1 give 
notice of the calorific value of the gas they intend to supply. 


Newcastle-under-Lyme Corporation. 

fhe Corporation shall, from April 1, 1930, charge according to 
the number of B.Th.U. supplied, and shall on or before Jan. 1 
give notice of the calorific value of the gas they intend to supply. 


Penrith Urban District Council. 
The Council shall, from Jan. 1, 1930, charge according to the 
imber of B.Th.U. supplied, and shall on or before Oct. 1 give notice 
f the calorific value of the gas they intend to supply. 


DECLARATIONS OF CALORIFIC VALUE. 


Holmfirth Gas Light Company.—450 B.Th.U. (Jan. 1, 1930). 
Keighley Corporation.—soo B.Th.U. (April 1, 1930). 
Longridge Gas Company.—460 B.Th.U. (Jan. 1, 1930). 
Penrith Urban District Council.—soo B.Th.U. (Jan. 1, 1930). 
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TRADE NOTES. 


Belfast Gas-Works Improvements. 

The Balfast Corporation have accepted the tender of West's Gas 
Improvement Company, Ltd., of Manchester, for the reconstruction 
of **C’”’ bench of vertical retorts at the gas-works, and the supply 
of waste-heat boilers and necessary electrical generating plant. 

Davis ‘“‘ Injector-Ventilating ’’ Gas Fires. 

The new Davis catalogue of injector-ventilating gas fires has just 
have published, and, as usual, contains a list of attractive types of gas 
fires for the coming season. ‘The latest colour finishes are well to 
the fore, illustrated in the actual celours, and they should prove very 
popular for various furnishing schemes. The system of the ** injector- 
ventilator ’” is fully explained, together with the ‘* Nautilus ” flue 
arrangement, while there is also a section on useful accessories for 
Davis gas fires. 

Gas Lighting Glassware. 

Lighting Trades, Ltd., with which is associated the Welsbach 
Light Company, Ltd., of 30-31, Farringdon Street, E.C.4, have pub- 
lished a new gas lighting glassware catalogue. This is an interesting 
and attractive production containing details of all shapes and forms 
of glass, bead, silk, and parchment fittings for gas burners, as 
produced by the firm. There is an enormous range of beautifully 
coloured and designed globes, suitable for any kind of furnishing or 
colour scheme, while lines in chimneys, reflectors, and mantle and 
ceiling protectors are also included 


Weldless Steel Mains and Lapwelded Steet Pipes. 

The British Mannesmann Tube Company, Ltd., of 67, Queen 
Victoria Street, E.C.4, have published two new catalogues on the 
subjects of weldless steel mains and lapwelded steel pipes. One of 
the outstanding qualities that is claimed for lapwelded steel mains is 
their great strength and ability to resist shock. The pipes are made 
in all diameters from 14 in. up to 72 in. with adequate shell thickness 
to ensure a maximum degree of durability, and in lengths up to 25 ft. 
If specially long lengths are required, two or more pipes are joined 
together by means of circumferential welding. 


Electric Arc Welding. 

An interesting operators’ handbook on electric arc welding has 
just been published by Alloy Welding Processes, Ltd., of Ferry Lane, 
Walthamstow, E.17. This handbook has been compiled for the 
benefit of the progressive operator who is desirous of becoming better 
acquainted with the latest developments in metallic arc welding. 
Highly technical phrases have been omitted, and only ordinary terms 
are employed. A careful perusal of the book should enable those who 
use their discrimination to secure better results, and thereby not only 
substantiate the claims made for electric arc welding, but also justify 
extended application of the process. 


<i 


CURRENT SALES OF GAS PRODUCTS. 
The London Market for Tar, Tar Products, and Sulphate. 
Lonpon, Oct. 7. 

There are practically no changes in the prices of tar products to 
report. 

Pitch is about 47s. 6d. per ton f.o.b. 

Creosote for export is 63d. per gallon f.o.b. 

Pure toluole is 2s. 3d. to 2s. 4d. per gallon; solvent naphtha, 
95/160, about 1s. 5d. per gallon; pure benzole, about 1s. 11d. per 
gallon; and pyridine bases, 3s. gd. to 4s. per gallon. 





Tar Products in the Provinces. 
Oct. 7. 

There is practically no alteration in the markets for tar products. 

Pitch prices have been well maintained, and business continues 
to be done at 47s. 6d. f.o.b. 

In creosote, there is no alteration in the market. 

Crude carbolic is still very firm, and 2s. 6jd. is reported to have 
been paid for January/June next year. 

The crystals market remains firm, with comparatively high prices 
asked for prompt delivery. 

There are no alterations in water-white products. 

The average prices of gas-works products during the week were: 
Gas-works tar, 25s. to 30s. Pitch—East Coast, 47s. 6d. f.o.b. West 
Coast—(f.a.s.) Manchester, 42s, to 42s. 6d.; Liverpool, 45s. 6d. to 
46s. 6d.; Clyde, 45s. 6d. to 46s. 6d. Toluole, nalked, North, 1s. 7}d. 
to 1s. 8jd. Coal-tar crude naphtha, in bulk, North, gd. to 10d. Sol- 
vent naphtha, naked, North, 1s. 3d. to 1s. 33d. Heavy naphtha, 
North, 1s. to 1s. od. Creosote, in bulk, North, liquid and salty, 
31d. to 34d. ; low gravity, 2d. to 2}d.; Scotland, 34d. to 34d. Heavy 
oils, in bulk, North, 53d. to 6d. Carbolic acid, 60’s, 2s. 5d. to 
2s. 6d. prompt. Naphthalene, £12 to £14. Salts, £5 to £5 10s., 
bags included. Anthracene, ‘*A’’ quality, 2}d. per minimum 4o 
p-ct., purely nominal; ‘‘ B’”’ quality, unsaleable. 


Benzole Prices. 
The following are considered to be the market prices to-day : 





s. 4. s. d. 
Crude benzole © 10 to o 11 per gallon at works 
Motor ” . .s . ee ee ce ” ” 
go p.ct. ” I 7 ” I 8 ” ” ” 
Pure ” TIO ,, 01 4 ow 


The single-screw self-trimming collier ‘‘ William Cash,” 234 ft. in 
length, built by Messrs. Hawthorn, Leslie, & Co., Ltd., to the order 
of Messrs. Stephenson Clarke and Associated Companies, Ltd., which 
is intended to carry coal for the Bournemouth Gas Company, has 
passed through successful sea trials. [See ‘‘ Journat ’’ for Sept. 11, 





‘pennymoor and Tudhoe Company.—500 B.Th.U. (Jan. 1, 1930). 





p. 562.] 
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Coke Oven Gas for Bradiord.—Jhe Bradford Corporation Gas 
Committee, on Oct. 3, approved a draft agreement prepared by the 
City Gas Engineer and General Manager (Mr. E. J. Sutcliffe), under 
which Bradford will purchase coke oven gas from the Low Moor Coke 
Oven Company. 


Cheaper Gas at Hastings.—The Hastings and St. Leonards Gas 
Company announce that as trom the current meter readings (Michael- 
mas) the flat rate price of gas will be reduced one halfpenny per therm 
—to 10d. per therm, equat to 3s. 10d. per 1000 c.ft., of 460 B.Th.U. 
gas. <A corresponding adjustment will be made in the extended area 
and to prepayment consumers. 


Dewsbury Trades and Fashions Exhibition.—he Dewsbury Cor- 
poration Gas Department had four stands at a Trades and Fashions 
Exhibition, promoted and arranged by the Dewsbury Chamber of 
Trade, at the Town Hall. Fires, cookers—including the automatic 
gas cooker—gas washing machines, the gas-operated refrigerator, gas 
irons, and the latest in lighting made an attractive display. 


Popular Cooking Demonstrations at Oldham.—During the past 
few weeks the Oldham Gas Department have hada series of five 
cookery lectures and demonstrations in the out-townships of their 
area. These have proved very popular, and have been visited by more 
than 7ooo people. An interesting feature of the demonstrations was 
a competition for cake-making, and no fewer than 150 cakes were 
entered. The lady in charge of the demonstrations was Mrs. M. A. 
Feilden, M.C.A., U.F.C.A. 


Coal of Uniform Quality.—In an address in the Manchester Coal 
Exchange, Mr. Edgar C. Evans, Fuel Officer to the National Federa- 
tion of Iron and Steel Manufacturers, said that one of the most im- 
portant tendencies in modern fuel utilization was the tendency to- 
ward uniformity. The day was coming nearer and nearer when coal 
would ro longer be purchased by brand, but by its analysis—by its 
properties, its size, and so on. Already there was a tendency in that 
direction. A Manchester man was the first in Britain to introduce 
the principle of the sale and purchase of coal by analysis. Mr. Evans 
showed how uniformity of fuel in industry would materially reduce 
costs. 

Birmingham Gas Department’s Sports Ground.—Mr, H. A. 
last Saturday week a clock which he recently presented to the City 
of Birmingham Gas Department Social and Recreation Society, at 
their sports ground, Hollyfields, Erdington. The gift was in com- 
memoration of the holding of the Midland Counties Amateur Athletic 
Association sports there in June this year. The ceremony was at- 
tended by Alderman J. H. Lloyd, Chairman of the Birmingham Gas 
Committee, and several members of that Committee. Fixed on the 
apex of the sports pavilion, the clock is a most useful addition to 
the grounds. 


The Year's Results at Oldbury.—Presenting the report of the 
Gas Committee to a meeting of the Oldbury Urban Council, Coun- 
cillor Wilson drew attention to the final accounts for the year ended 
March 31, 1929, which showed that the total income for the year 
was £49,591, aS compared with £52,855, last year, a decrease of 
£3253; the gross profit amounted to £8092, against £9683 last year, 
a decrease ot £1591. After payment of interest and sinking fund 
charges, &c., there was a net profit of £10 16s. 8d., as compared 
with £,2943 last year. He remarked that so small a profit seemed to 
be sailing rather near the wind, but the benefit had been handed on 
to the consumers in the shape of reductions in the price of gas during 
the year. The report was adopted. 


Ellesmere Port and Whitby Gas Department.—The report of the 
Gas Manager for the year ended March 31 shows that the output of 
gas by the Ellesmere Port and Whitby Gas Department for the year 
amounted to 125,218,735 c.{t., as against. 116,822,820 c.ft. for the 
previous year—an increase of 7‘19 p.ct. A total of 7308 tons of coal 
was used, showing an average yield per ton of 18,532 c.ft. The 
business done through the showrooms has improved, and the cash 
sales were to the value of £500, and the hire-purchase goods to the 
value of £1400. It is noteworthy that for the first time in the 
history of the gas undertaking, the Department has, in each of two 
successive years, been able to make a net profit—viz., in 1927-28, 
£1349; and in 1928-29, £1177. At the beginning of the year a 
reduction of 5 p.ct. was made in the price of gas, the net amount 
received for the sales of gas being £29,423. 


Colonial Gas Association Report.—After providing £8382 for 
depreciation, the balance at credit of revenue account is £103,866. 
Adding the balance brought forward from last year—viz., £14,093— 
and deducting bank, loan, and debenture interest, and after payment 
of interim dividend of 4 p.ct. and 43 p.ct. paid in April last on the 
preference and ordinary shares respectively, the amount at credit of 
the net revenue account is 4,62,896. The Directors recommend as 
follows: (a) That a dividend at the rate of 8 p.ct. per annum (less 
interim dividend of 4 p.ct. for the half-year ended Dec. 31, 1928) be 
paid on the preference shares ; (b) that a dividend at the rate of 9 p.ct. 
per annum (less interim dividend of 44 p.ct. for the half-year ended 
Dec. 31, 1928) be paid on the ordinary shares; (c) that £1000 be 
be added to reserve fund; (d) that £9500 be set aside for Australian 
income-tax on profits earned to June 30, 1929; and (e) that the 
balance (approximately £14,116) be carried forward to the next 
account. The Directors’ report states that the sales of gas show 
an increase of 4°8 p.ct. over the sales for the preceding year, and 
the sales of gas for the subsidiary companies an increase of 6°1 p.ct. 
Since the report, amalgamations have taken place with the Rock- 
hampton Gas and Coke Company, Ltd., and the Wynnum and Manly 
Gas and Lighting Company, Ltd., both of Queensland, such amal- 
gamations being effected by exchanges of shares. At the last annual 
meeting the .capital of the Company was increased by the creation 


— 





New German Coke Plant.—In view of the increasing demand fo; 
coke, the United Steel Works will erect 143 new ovens with a jearly 
production capacity of 930,000 tons. 


Price Reduction at Birstall—The Birstall Urban District Councij 
have approved a Gas Committee recommendation to reduce the charge 
for gas, as from the September meter readings, by 5d. per 1000 c.ft, 
to all consumers. 


Schemes for Unemployment at Shipley.—Schemes of the Shipley 
Urban District Council, designed to alleviate unemployment and de- 
pendent on grant from the Unemployment Grants Committee, includ 
the provision of vatious new trunk gas mains, at an estimated cost 
of £3800, and the re-sheeting of gasholders at a cost of £3000. 


Exhibition of Gas Appliances at Halifax.—The Halifax Corpora- 
tion Gag Department are holding an exhibition of gas appliances 
particularly for domestic uses—at Woodside Hall, Haley Hill, from 
Oct. 7 to 12, inclusive. There is a formal opening ceremony cach 
day. Miss Edith Sanderson is giving cookery demonstrations twice 
daily. 


Progress of the Bradford Travelling Showroom.—The travelling 
showroom of the Bradford Corporation Gas Department, which has 
previously been described and illustrated in the ‘* JoURNAL,”’ was 
reported to the Committee last week to have been visited by 3524 
people during the 67 days it had been open, and the cash value of 
business done up to date through the showroom was 4 1399. 


Gas Exhibition at Yeadon.—The Yeadon and Guiseley Gas Com- 
puny have organized a Health, Comfort, and Smoke Abatement Exhi- 
bition, at the Yeadon. Town Hall, from Oct. 7 to 12, inclusive, 
featuring the services and advantages of the use of gas and coke in 
the home. ‘* Use Gas and Let in the Sunshine ”’ is the motto of the 
exhibition. Cookery demonstrations are being given twice daily. 


Cirencester Gas Company Report.—The revenue account shows 
a profit on the year’s working of £3117. Interest on the debentures 
and the interim dividend at the statutory rate have been paid, and the 
Directors recommend a final dividend at the rate of 12, 6, and £8 8s. 
p-ct. on the several classes of shares respectively, making 11, 54, and 
£7 148. p.ct. for the year. Gas sales continue to show an increase. 
The price of gas has been further reduced by 3d. per 1000 c.ft., and 
now stands at 12°66d. per therm, or 4s. 9d. per 1000 c.ft. 


Gas to the Aid of Justice.—On the night of Oct. 5, the elec- 
tricity supply at Leatherhead failed, amd considerable inconvenience 
was caused in the town. Tradesmen, in the busiest hours of the 
evening, had to send out for candles. Shops that sold candles ran 
out of their supplies after a brief but sharp siege. But one spot in 
the darkened district continued to blaze with light. This was the 
police station, where, in the undimmed radiance of gas lights, the 
officers of the law carried on their duties in happy ignorance of the 
great gloom outside. 


Piping Progress in Birmingham.—A spirited demand has been 
made under the scheme of the Birmingham Gas Department for the 
piping of houses in courts and terraces throughout the city, whereby 
the cost of the work is paid for by the tenant through the automatic 
meter. At the July meeting of the Council, the Gas Committee rc- 
ported that orders had been received for such supplies during the 
twelve weeks ended May 31, 1929, in respect of 1961 houses. At 
Sept. 30, this number had been increased to over 8000, and, in addi- 
tion, many thousands of requests for supplies are in course of negotia- 
tion. It is estimated that orders will be received during the present 
twelve months in respect of at least 12,000 houses. All the available 
labour, both of the Department and the members of the Birmingham 
Master Gasfitters’ Association, is being employed, and the mains and 
service gangs have been supplemented to the utmost extent. 


Swinton Lighting.— The Swinton Urban Council have decided 
to use electricity entirely for their street lighting, in spite of the fact 
that they are partners in a joint municipal gas undertaking with the 
Mexborough Urban Council. The installation was offered by the 
Rotherham Corporation. Mr. M. Creighton said electric lighting 
meant a saving of £32 per annum, and in addition they got the 
electric lamps installed free, while the installation of the gas lamps 
would require the immediate expenditure by the Council of £120. 
Mr. W. Chappell, one of the Council’s representatives on the Swin- 
ton and Mexborough Gas Board, opposed the scheme, and moved 
that gas lighting be installed. He said it was agreed that the gas 
lamps gave the better light, but the Committee came to their de- 
cision purely on the financial considerations. He urged that the 
whole town was crying out for an improvement in their bad street 
lighting, and that that was the main purpose, not the saving of an 
amount that meant a seventh of a penny rate. Mr. Chappell had 
only one supporter, and the electrical installation was decided on. 


Competition with Private Enterprise at Blackpool.—Objection to 
a Gas Committee scheme to borrow £10,000 for the purchase of gas 
appliances and to appoint a gas appliance salesman was made by 
Councillor W. Cooper at Blackpool Town Council, on Oct. 2. H: 
expressed the hope that the Council would not enter into competition 
with private enterprise. Councillor Tatham also objected to public 
authorities opposing private enterprise. ‘* We are going to be traders 
in gas appliances which, in my view, is entirely wrong,”’ he said. He 
moved the whole question back. Councillor Tomlinson, the Chairman 
of the Gas Committee, said Blackpool was the only town in Eng!and 
where the Corporation did not participate in a scheme of that kind. 
Councillor Newsome asked whether the Council represented ratepayers, 
plumbers, or tradespeople. ‘* We are sent by the ratepayer, < 
there is a great demand for gas stoves and gas fires. Some | 

have not the money to buy them outright. Plumbers and represcn- 
tatives of the Chamber of Trade have agreed to accept the scheme, 

he said. Councillor Bailey said it was an agreed scheme between 
Council, plumbers, and Chamber of Trade. The minutes were @P- 
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of 25,000 additional 8 p.ct. eae" shares of £1 each and 50,000 
additional ordinary shares of £1 each. 
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COAL TRADE REPORTS. 
From Our Own Correspondents. 


NORTH-EAST COAST. 


The market during the past week has shown improvement in mos¢ 
sections. The strength in Northumberland steams has been main- 
tained, and the position is assured for some weeks ahead. Win 
much better supply of boats, and rather stronger demand, Durhams 
are also firmer in tone than in recent weeks. 

The better qualities of gas coal are reasonably well supplied with 
trade, and Wear Specials are firmly quoted at 17s. 6d. t.o.b. Best 
qualities are 16s. 6d. to 17s. Seconds are quoted at 15s. to 15s. 3d., 
and are firmer than of late. Coking coals report better inquiry, and 
are quoted steadier at 15s. 3d. to 15s. gd. Durham bunker trade is 
irregular, Best qualitiés are round 15s. 6d. to 16s., but seconds are 
easy at 14s. 6d. to 15s. Northumberland steams are strong at 16s. 
to 16s. 3d. for best screened sorts. 

Gas coke is strong, and quoted firmly at 24s. to 25s. f.o.b. for ship- 
ment. 


YORKSHIRE AND LANCASHIRE. 


The active demand for best hards continues both on prompt and 
forward account, and the output is scarcely equal to the demand. 
Values remain firm at 18s. to 18s, 6d. per ton. There is little change 
in the house coal trade; best qualities selling well. There is an im- 
proved request for gas coal. Ihe inquiry for furnace coke remains 
steady, with values at 23s. to 24s. per ton f.o.b. Industrial fuel 
prices show little alteration, although there is a good inquiry for nuts 
and smalls. 

Ihe following are the Humber bunker and export prices, f.o.b. 
usual shipping ports: 

South Yorkshire.—Hards, Association, bunkers 1gs. 3d., export 
18s. to 18s. 6d.; screened gas coal, export 18s. to 18s. Od.; washed 
trebles, export 18s. to 18s. Od. ; washed doubles, bunkers 18s. gd., ex- 
port 17s. 6d. to 18s. ; washed singles, export 16s. 6d. ; washed smalls, 
bunkers 16s. to 16s. 3d.; export 15s.; rough slack, bunkers 13s. Od. 
to 138. gd., export 12s. 6d. to 13s. ; smithy peas, export 18s. 6d. to 19s. 

West Yorkshire.—Hagtleys, f.o.b. Goole, bunkers 17s. 6d., export 
17S. to 188. ; screened gas coal, export 18s. to 18s. 6d. ; washed trebles, 
export 18s.; washed doubles, export 16s. 3d. to 16s. gd.; washed 
singles, export 16s. ; washed smalls, bunkers 15s. 3d., export 14s. 6d. ; 
unwashed doubles, export 17s. 6d.; umwashed doubles, export 15s. to 
16s.; rough slack, bunkers 13s. 6d., export 11s. 6d. to 12s. 6d. ; coking 
smalls, export 12s. 6d. 

Derbyshire and Nottinghamshire.—Top hards, bunkers 19s. 3d., ex- 
port 18s. to 18s. 6d.; cobbles, bunkers 18s. gd., export 17s. 6d. to 
18s. 6d.; washed trebles, export 18s.; washed doubles, export 17s. to 
17s. 3d.; washed singles, export 16s. to 16s. 6d.; washed smalls, 
bunkers 15s. 3d. to 15s. gd., export 14s. 6d.; unwashed doubles, 
export 16s.; rough slack, bunkers 13s. 3d. to 14s. 3d., export 12s. 6d. 

Yorkshire, Derbyshire, and Nottinghamshire.—Screened steam coal, 
bunkers 17s. to 18s., export 16s. 6d. to 17s.; gas coke, export 
22s. 6d. to 25s.; furnace coke, export, 23s. to 24s.; washed steam, 
Goole (West Yorks.), bunkers 17s. 9d. ; Hull (West Yorks.), bunkers 
i8s.; Hull (South Yorks.), bunkers 18s. 3d., export 17s. per ton 


MIDLANDS. 


So far as the home market goes conditions are uncommonly flat. 
In the house coal trade, where seasonal advances of varying amount 
apply this month, sales have been very poor. Price revision has re- 
stored the lists of different districts to a more normal relation, the 
variableness of advances ‘adjusting disparities which had arisen 
through differences of marketing policy during the summer months in 
the several areas, 

hus at Cannock Chase the associated collieries have put up prices 
ol domestic fuel 2s. a ton, while in adjacent coalfields where previ- 
ously the ascent had been accelerated the October increase is appreci- 
ably less. In the case of one Leicestershire grade the adjustment 
is downward. At some collieries which are outside the Five-Counties 
Scheme the September prices still hold good. 

Business in slacks, ‘*‘ D.S.’’ nuts, small nuts, annealing coal, 
steams, and industrial grades generally is still answerable to supply 
and demand. Work at the pits is very irregular. There is only a 
poor market for slacks and smalls such as are used under domestic 
boilers. Nevertheless the market remains comparatively free from 
surplus stocks. Medium grades command 6s. to gs. ‘* D.S.” nuts 
have been coming forward faster than they could be absorbed. A few 
spot lots have been on offer at special prices. The general level is 
indicated by gs. to 12s. 6d., though some pits quote more. Bakers’ 
nuts have been in comparatively good demand at 18s. upwards. 


”_ 
— 


CONTRACTS OPEN. 





Coal Gas Plant. 


rhe Teignmouth Urban District Council Gas Department invite 
tenders in connection with the extension of their coal gas plant. 
[See advert. on p. 126.] 

Pipes and Specials. 

The Gas Committee of the Marple Urban District Council in- 
vite tenders for the supply of cast-iron pipes and specials. [See 
advert. on p. 126.] 

ee 


Great Interest Abroad for the ‘‘ Achema VI,’’—Full attention is 
being paid to all particulars regarding the Exhibiton of Chemical 
Apparatus, **‘ Achema VI.,’’ organized by the ‘* Deutsche Gesellschaft 
fiir Chemisches Apparatewesen E.V.,” which will take place at Frank- 
fort-on-the-Main from June 10 to 22, 1930. There have been confer- 
ences recently with the Japanese Commercial Attaché in Berlin, and 
it is reported that representatives of the Japanese chemical industry 
will visit the exhibition. 








PREPAYMENT METER 


WITH 
PLATE PRICE CHANGER 
$ 


OUTSIDE VALVE BOX 
s 
EVERY PART INTERCHANGEABLE 
% 


MADE BY 


THE PIONEERS 


OF THE SLOT METER 


SAWER & PURVES 


MILES as | RR ROAD 
MANCHESTER NOTTINGHAM 


45-47, Westminster Bridge Road, 
LONDON, S.E. 
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COPY FOR ADVERTISEMENTS for the 
pe received at the Office NOT LATER than 







issue. 


Orders te Alter or Stop PERMANENT 
should be received by the FIRST POST on 








Notices, &c., 9d. per Line—minimum, 4s. 6d. 












to March, and once a month from April 










NOON ON TUESDAY, to ensure insertion in the following day’s 


UNDISPLAYED ADVERTISEMENTS: Situations Wanted, Six 
Lines and under (about 36 words), 3s.; each additional Line, 6d. 
Situations Vacant, Apparatus Wanted and for Sale, Contracts, Public 


of 6d. is made where replies are addressed c/o the ‘‘ JOURNAL.” 


NOTICES TO CORRESPONDENTS, ADVERTISERS, AND SUBSCRIBERS. 


No notice can be taken of anonymous communications. Whatever is intended for insertion in the “* JOURNAL” must be authenticated 
by the name and address of the writer—not necessarily for publication but as « proof 
TERMS OF SUBSCRIPTION to the “ JOURNAL.” 


(Continuous Subscribers ave entitled to a free copy of the “GAS 
JOURNAL” CALENDAR and DIRECTORY.) 





“ JOURNAL” should 
TWELVE O’CLOCK 


of good faith. 


ONE YEAR. HALF-YEAR, QUARTER, 
United Advance Rate: 35/-  .. = :18/+ 10/- 
Kingdom x : 
Dominions & Colonies & ae 35/- we iS 
Monday. Payable in Advance we a 
Other Countries in the Postal Union. ) 
Payable in Advance 40/- = 22/6 4s 12/6 


An additional charge 












THE “GAS SALESMAN.” 


to September. 
In Bulk for 





In payment of subscriptions for ‘‘ JourNnaLs 
Office Orders or Bankers’ Drafts on London only are accepted. 


Telephone: Central 6055. 


sent abroad, Post 


All Communications, Remittances, &c., to be addressed to 
WALTER KING, LIMITED, 11, Bott Court, Frest Strezt, 


Lonpon, E.C. 4. 


The “Gas SALEsMAN” is included as a supplement to the “ Journat "’ eighteen times a year—twice a month from October 
Additional copies are also obtainable at the following rates: Annual 
Subscription 6/-, post free, payable in advance. Single copies (by post) 44d. 
100 copies of each issue, 30/-; 50 copies, 16/-; 25 copies, 8/-; 12 copies, 4/-, all plus carriage. 

All communications to WALTER KING, LTD., 11, BoLT Court, FLEET STREET, E.C. 4. 


Telegrams: ‘‘GASKING, FLEET LONDON.” 


Distribution among Gas Service Staffs— 








Purification & Chemical 
Company, Limited 


ESTABLISHED 1873 


(725 








LONDON, 


of Iron 


on Sale or Loan. 


Spent Oxide 


Purchased in any district. 


E.C, 2. 





Oxide 








Telegrams: “ Purification, Stock, London.” 
Telepho.e; London Wall 9144. 













SATURATORS 
OR producing Long Needle - like 
CRYSTALS; also plant for producing 





UTRALIZED SULPHATE. 

THE CHEMICAL ENGINEERING AND 

WILTON’S PATENT FURNACE Co., Ltd., 
76, Victoria Street, London, 8.W. 1. 


(See also advertisement, p. 81.) 
Telephone: Telegrams: 
Vietornia 2417. ** Evaporator Poone Lonpon.”’ 












EORGE WILSON GAS METERS, Ltd. 


for 
GAS-METERS, ORDINARIES, SLOTS, AND 
REPAIRS 





Foleshill Road, Coventry. 
Telephone : 596. Telegrams: ‘‘ GasMETER.”’ 
Certus Works, Kingston Road, Raynes Park, 

noon, 8.W. 20, 
Radium Works, 12, Radium Street, Oldham Road, 
MaxcHESTER. 














SULPHURIC ACID. 














GPECIALLY prepared for the manu- 
facture of SULPHATE OF AMMONIA, 
SPENCER CHAPMAN & MESSEL, LTD., 
vith which is amalgamated Wa. Pearce & Sons, Lrp., 
%, Mark Lane, Lonpon, E.C. Works—SiLveRTown, 
Telegrams—*‘ Hyproontoric, Fen Lonpon.” 
Telephone— Royat 1166. 


























WEIGHBRIDGES 


OR Motor Lorries and Railwa 
Traffic can be seen erected at our Works READ 
R DELIVERY. Inspection by sour E gineer in- 
Yited ard a test by your Loca! Inspector of Weights and 
Measures before delivery. Every machine a High- 
# E. gineering Produc’ and fully guaranteed, 


CHARLES ROSS, LIMITED, 
SHEFFIELD. 



































PALMERSTON HOUSE, 34, OLD BROAD STREET, | 






& J. BRADDOCK (Branch of Meters 
8 Limited), Globe Meter Works, OtpHam, and 
45 & 47, Westminster Bridge Road, Lonpon, 8.E. 1. 


WET AND DRY GAS METERS, PREPAYMENT 
METERS, STATION METERS AND GOVERNORS. 


REPAIRS RECEIVE FROMPT ATTENTION, 
Telephones : 815 Oldham, and 2412 Hop, London. 


Telegrams: 
‘*Brappock,OLpHaM,” and “‘Metrique, Lams, Lonpon.” 





MEWBURN, ELLI8, & CO., 
HARTERED PATENT AGENTS AND 


TRADE MARK AGENTS, 
70 & 72, Chancery Lane, London, W.C. 2. 
Telegrams: ‘ Patent, London.” Phone 248 Holborn, 
And 8, St. Nicholas Buildings, Neweastle-cn-Tyne. 


OXIDE OF IRON. 


SPENT OXIDE BOUGHT. 


ALE & CHURCH, LTD., 
83, St. Mary at Hitt, Lonpon, E.C.8. 
Phone: Royal 1484. 


“TORTO” FIRE CEMENT. 
ALE & CHURCH, LTD., 


83, Sr. Mary at Hitz, Lonpon, E.C.8. 
Phone: Royal 1484. 
“KLEENOFF,” THE COOKER CLEANSER. 


Tins for Sale to Consumers, 
In Bulk for Works Use. 


(See ‘“‘ Gas Salesman,” p. 176.) 


ALE & CHURCH, LTD., 


88, St. Mary at Hitu, Lonpon, E.C.8, 
Phone : Royal 1484, 





HE BRITISH GAS PURIFYING 
MATERIALS CO., LTD., 


99, Lonpon Roap, LEICESTER, 


Telegrams : Telephone: 
* Barpvrimat, Leicester.” Leicester 5096. 


Solicit enquiries for :— 

NATURAL BRITISH PURIFYING MATERIAL, 
NATURAL HYDRATED OXIDE OF IRON, 
FIRST QUALITY DUTCH BOG ORE, 
BEST QUALITY BELGIAN BOG ORE 
“PREPARED” AND “ UNPREPARED 
ARTIFICIAL OXIDES, 


SPENT OXIDE PURCHASED, 





Lonpon OrrFice: 
84/85, NornFroux Street, Srranp, W.C, 2, 
Telegrams: Telephone: 
‘Briporimat Estranp Lonpor,” CrenTrat 8982, 





AS WORKS STEAM PLANT. 

We can meet your requirements for BOILERS, 

RECEIVERS, TANKS, WASHER TUBES, SIZING 

SCREENS, PLATE WORK, BOILER SETTINGS, 
CHIMNEYS (brick and steel), 


Inquinizs INVITED, 
iat T ANKS (NETHERTON) Ltd., 
a & . NETHERTON DUDLEY. 
‘ (See illustrated page advert. Centre p. XI., Sept. 25). 





“LUX” PURIFYING MATERIAL. 


IMMEDIATE DELIVERY FROM SsTOCKS 
at London, Poole, Garston, Grangemouth, Goole 
and Grimsby. 





HOS. DUXBURY AND CO. 


Sore AGENTs FoR 
ENGLAND, SCOTLAND, IRELAND, WALES anp 


Ancenerzn OXIDE CO., LTD. 
MILES PLATTING, 
MANCHESTER. 
Oxipz, MANcHESTER. 


5888 
5884 


TEL: EstasiisHep 1890. 


PHONE { } CENTRAL. 


PRES OXIDE 


(ON SALE 
(OR LOAN. 
BRITISH MAKE. 
IMMEDIATE DELIVERY. 
NO EXCESS MOISTURE. 
IMMEDIATE ACTIVITY. 
MINIMUM BACK PRESSURE. 
MINIMUM EXPOSURES. 
MINIMUM LABOUR. 


GPEent OXIDE purcHasep 
ON SULPHUR CONTENT. 
on BLUE content. 





SPECIALISTS IN PURIFICATION, 





GAS PURIFIED IN 1928 
OVER 45,000 MILLIONS. 





THE COLONIES (except Canapa). 


16, DEANSGATE, PaLtace CHAMBERS, 
MANCHESTER. WESTMINSTER, 8.W.1. 
Telegrams ; Telegrams : 


“Darwinian Manchester.” “ Darwinian, Parl, London.” 





Tel. Nos. ; 8268-9 City. 


Tel. Nos. : 6501-2 Vietoria. 





ATENTS for Inventions, Trade Marks 


Advice, Handbooks ano Consul: ations free. Kino’s 
‘aTENT AGgncy Lp., Director B. T. Kine, C.1.M.E., 


Regd. Patent Agent, G.B., U.8., and Can., 1464, Queen 
Viororia St., E.C. 4, and 57, Coanceny Lanz (near Pat, 
Off.), Lompon, W.C. 2. 48 years’ refs. Phone Cents, 0632, 
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OBERT DEMPSTER & SONS, Ltd., 

ELLAND, Builders of CARBONIZING 
PLANTS, both Horizontal and Vertical. Manu- 
facturers of CONDENSERS, PURIFIERS, GAS- 
HOLDERS, &c., also every description of COAL 
and COKE HANDLING PLANT. Telegrams: 
‘* DEMPSTER, ELLAND,"’ Telephone: ELLAND 
261 (Private Branch Exchange). 


XTENSIONS and Renewals. Ask 
us to quote before ordering GAS APPARA- 
TUS, COKE-OVEN PLANT, STRUCTURAL 
STEELWORK. Competitive prices, First-Class 
Workmanship. Satisfaction Guaranteed. 
FIRTH BLAKELEY, SoNs, & Co., LTD., 
CHURCH-FENTON, YORKSHIRE. 


APPOINTMENTS, &o., VACANT. 





ANTED — Draughtsman. Accus- 
tomed to Bye-Product Plast Pipework. 
Reply, by letter, giving full details of Experi- 
ence, &c., to the Coprée Co. (G.B.), LTpD., 44, 
GROSVENOR PLACE, S.W. 1, marking envélope 
** Draughtsman.”’ 





Seuanomas Gas Company, Ltd., China, 
require the Services of a MECHANIC to 
Take Charge of Meter Repair Shops. Salary, 
375 taels (about forty-two pounds sterling) per 
month. Second-Class Passage paid. Three years’ 
Agreement. 

Applications to be made to F. W. POTTER, 
Engineer-in-Charge, 15, LANSDOWNE ROAD, BED- 
FORD. 





AUSTRALIA. 
ANUFACTURERS of Patent “ C.P.” 


Diaphragm are desirous of appointing an 
AGENT, or would be willing to arrange with an 
Established Firm to MANUFACTURE and 
MARKET under License, or to IMPORT in a 
knock-down state for assembling and marketing. 

Representation in New Zealand already provided 
for. 

Apply, JOYMANCO (BRIGHTON), 
BRIDGE GROVE, HOVE, ENGLAND. 


Ltp., Cam- 


CORPORATION OF CALCUTTA. 
APPOINTMENT OF LIGHTING 
SUPERINTENDENT. 


PPLICATIONS are invited for the 
Post of LIGHTING SUPERINTENDENT, 
Calcutta Corporation. The Salary of the appoint- 
ment is Rs. 759/-, rising to Rs. 1,000/- per month 
by annual increments of Rs. 25/- for approved ser- 
vice plus a Motor Car allowance of Rs. 100/- per 
month, The Corporation will be prepared to pay 
any Salary within the grade to a particularly 
qualified candidate. 

There are at present 18,000 incandescent gas 
lights, about 10,000 electric lights, including those 
in Municipal buildings, besides a number of oil 
lights. Additions are being made every year. Gas 
and electricity are supplied by public companies ; 
but the Corporation are considering the question 
of providing their own electric generating station. 
The Lighting Department of the Corporation are 
responsible for the maintenance of the public street 
lamps and also of about 3,000 lights and 800 elec- 
tric fans in Municipal Buildings. 

Candidates must have recent experience of street 
lighting by gas in a large city with a thorough and 
up-to-date knowledge of mantles, burners, &c, 
photometric work, testing pressure, gas analysis, 
calorific value, and determining the discharging 
capacity of burner nipples. Candidates must also 
have similar knowledge of street lighting by elec- 
tricity and of the working of generating station and 
possess certificates from recognised institutions or 
large Municipalities that they possess a thorough 
knowledge of street lighting by gas and electricity 
and are capable of managing and controlling the 
Lighting Department of a large city. 

The appointment is subject to the Provident 
Fund, Leave, and other Servicé Rules of the Cor- 
poration and may be terminated at any time by 
three months’ notice on either side. The Provi- 
dent Fund contribution is 84 per cent. of the 
monthly salary and an equivalent amount is added 
by the Corporation, and the fund accumulates at 
compound interest. The selected candidate will 
be required to devote his whole time to the duties 
of his office and will not be allowed to take up any 
outside work. He will be liable to removal during 
the term of his office for misconduct or neglect of 
or incapacity for his duties. He will be required 
to submit to a medical examination and produce a 
certificate of physical fitness before joining his 
appointment. If a candidate is selected outside 
India, the Corporation will pay his passage (rst 
class) from London to Calcutta and also half pay 
for the period occupied by the journey, but he 
must refund the amount paid for passage if he 
gives notice within two years from the date of 
taking up his appointment. He will be required 
to take up his appointment about the rst March, 
1930. 

Candidates should state their Age and Experi- 
ence. In casea candidate is related to the Mayor, 
or any Alderman or Councillor or any Statutory 
Officer of the Corporation, he should notify such 
relationship in his application. 

Applications will be received by the Secretary 
to the Corporation of Calcutta, Central Municipal 
Office, Calcutta, up to Friday, the 15th November, 
1929. 

B. V. RAMIAH, 
Secretary to the Corporation. 

Central Municipal Office, 

The trth September, 1929. 


APPOINTMENTS, &o., WANTED. 





NGINEER seeks responsible Posi- 
TION, fully qualified in all Gas Production 
Plants, Electric or otherwise; also Carbonizing 
and Products. 
Apply, No. 7998, ‘‘GAS JOURNAL,"’ 11, BOLT 
CourT, FLEET STREET, E.C. 4. 








PLANT &o., FOR SALE & WANTED. 





PLANT FOR SALE. 
ASHOLDER.—Spiral Guided 


100,000 c.ft. cap. with Steel Tank. Excellent 
condition ; re-erected cheap. . 
Purifiers —Dry Lute Type. One Set of Four, 
10 ft. square; One Set of Two, 10 ft. square; 
and One Set of Two, 8 ft. square, with Lifting 
Gear Valves, &c. 

Meters.—Two Rectangular Station Meters fitted 
with New Drums, 15,000 c.ft. per hour capacity. 
Cylindrical Station Meters, 10,000, 4000, , and 

2000 c.ft. capacities and smaller. 
Station Governors, — Parkinson, Cowan, 
Braddocks, and Peebles, 4 in., 6 in., 8 in., and 


9 in. 
Retort Ironworks for beds of 4’s, 5’s, 6’s, 7's, 
and 8's. 22 in. by 16 in. Self-Sealing Mouth- 
ieces. 6 in. Ascension Pipes and all to follow, 
ashers and Tar Extractors —Livesey 
and Cripps type. 2 miliion, 500,000, 400,000, 
250,000, 200,000, and 150,000 c.ft. per day cap. 
Exhausting Sets.—Steam and Gas Engine- 
driven, 5000 to 40,000 c.ft. per hour capacity. 
Storage Tanks.— Large number in Stock 
(Rectangular and Cylindrical), Tar Stills, &c. 
Tar and Liquor Pumps, Steam and Belt-Driven. 
Air Receivers, Fans, Blowers, Valves, Rivetted Tubes. 


Firth Blakeley, Sons, & Co., Ltd, 
(Second-Hand Plant Dept.), 


Vulean Ironworks, Church-Fenton, Leeds. 


Telephone: 14, South Milford. Telegrams: Blakeleys, 
Chaurch-Fenton. 


AS-WORKS Plant. We Purchase, for 
Dismantling, for Re-Use or Scrap, any DIS- 
CARDED PLANT or IRONWORK. Best prices, 
prompt removal by experienced staff, covered by 
insurance for all risks. 
FIRTH BLAKELEY, Sons, & Co., Ltp., Second 
Hand Plant Department, CHURCH-FENTON, via 
LEEDS. 





6 B.H.P. GAS ENGINE, Direct 
Coupled to 220 v. D.C. 43 KW. Generator, 
complete with Switchboard. 
Apply, BAGSHAWE & Co., Ltp., DUNSTABLE. 


OR SALE—Modern Column-Guided 
GASHOLDER in STEEL TANK, made by 
Clayton. Two Lift, designed for extension to 
three. In first-class Condition. Also GAS EX- 
HAUSTER and Two 34 H.pP. GAS ENGINES. 
J. H. CHARLSWORTH, MILNROW GAs-WoRKS, 
ROCHDALE. 


AR Boat wanted, suitable for Canal 
Work ; capacity 50 to 100 Tons. 
Apply, giving Particulars and Price, to No. 7999, 
**Gas JOURNAL,” 1, Bott CouRT, FLEET 
STREBT, E.C. 4. 


OR SALE—20 in. Gas Meter, by the 

Rotary Meter Co., Manchester, 5000/50,000 
cubic feet per hour. 

CHALK ABERCROMBIE & CO., MARYHILL ENGINE 
Works, GLasGcow. 








CONTRACTS OPEN. 


MARPLE URBAN DISTRICT COUNCIL. 
(Gas DEPARTMENT.) 


** PIPES AND SPECIALS."’ 


HE Gas Committee invite Tenders 
for the Supply and Delivery, f.o.r. Marple 
Station, of S. & F. Open Joint C.I. (Vertically 
Cast) PIPES, also SPECIALS, to British Standard 
Specification Class B, coated with Dr. Angus 
Smith's solution. 
Tenders to state effective Length, Weight 
Pipe, and date of delivery. 
Lengths of Pipes required : 
112 yards of 18 inches internal diameter. 


per 


» =6Co «TSS ” ” " 
tt oo Ee. ee * sa 
7 ” ” 10 ” ” ” 
300 ” ” 6 * ” ” 


! 
The lowest Tender not necessarily accepted, and 
the Contractor will be required to enter into a Con- 
tract to be prepared by the Clerk to the Counc! 
Sealed Tenders, made out on Contractors’ own 
Forms, endorsed ‘‘ Pipes,’’ and addressed to the 
Chairman of the Gas Committee, Council Offices, 
Marple, near Stockport, must be delivered not 
later than 12 o'clock noon, on Saturday, the roth 
of October, 1929. 
JAMES FREEMAN, 
Clerk to the Council. 
Council Offices, 
Marple, 
Oct. 7, 1929. 





TEIGNMOUTH URBAN DISTRICT COUNCIL. 
(GAS DEPARTMENT.) 


ENDERS are invited for the Exten- 

sion of the COAL GAS PLANT at the 
Gas-Works belonging to the above Council. 
Drawings and Specification may be obtained on 
application to the undersigned. 
Tenders to be delivered by Saturday, Oct. 26. 

H. HIGHAM, 
Gas Engineer and Manager. 

Gas-Works, 

Teignmouth, 








BUFFALO INJECTOR 


orean 










0 d 

eres CLASS B 
by One Automatic 
Handle 


” GREEN & BOULOING, 


162a, Dalston Lane, 
LONDON, E.8 




















CAST IRON 
PIPES 


GAS, WATER, & STEAM 


ljin. to 12in. BORE. 


THOS. ALLAN & SONS, LTD., 
Bonlea Foundry, 
THORNABY-ON-TEES. 


Telegrams: “ BONLEA, THORNABY-ON-TEES.” 
Telephone No.: STOCKTON 66121 (Two |ines). 




















